THE SOUTH AFRICAN SPECIES OF AIZOACEAE. 
II. TETRAGONIA. 
By R. S. ADAMSON. 


The genus Tetragonia is a distinctive one in the family on account of 
the inferior ovary with a single pendulous ovule in each chamber, and the 
complete absence of staminodal structures. It has often been associated 
with Mesembryanthemum but the relationships are by no means close. It 
seems best treated as the sole representative of a tribe in the family. 
(K. Mill. Bot. Jahrb. 42. Beibl. 47. 94. 1908.) 

The last complete treatment of the South African species was that by 
Fenzl in 1862 when he wrote up the genus for Flora Capensis. At that 
time he recognised 23 species. Since then a number have been described 
principally from Namaqualand and South West Africa. In the absence of 
a revision there has been a good deal of confusion in collections. In this 
account which deals only with the species occurring in southern Africa 
and chiefly with those in the Union of South Africa, not all the described 
species have been upheld. In all 37 species are recognised of which one is 
not native and one incompletely known. Six species and six varieties 
are described for the first time. 

The specimens upon which Fenzl based his account and which were 
housed in Vienna were destroyed during the war 1939-45. This has entailed 
the selection of lectotypes for a number of his species. 

In the course of this revision fresh material has been examined where 
ever possible. This has been supplemented by the study of dried specimens 
in the author's own collection and in the following herbaria:— 


Bolus Herb., Cape Town “a Pe .. BOL 
S. African Mus., Cape Town .. sE .. SAM 
University of Cape Town ae me = CT 
Nat. Bot. Gds., Kirstenbosch .. a .. NBG 
Nat. Herb., Pretoria .. se = >. PRE 
Albany Mus., Grahamstown .. - ae GRA 
Royal Bot. Gds., Kew .. s a sq q 
British Mus. (Nat. Hist.), London .. SM 
Naturhist. Riksmus., Stockholm sf aS 


In addition the specimens in the Linnaean herbarium in London have 
been examined. To the directors, curators and staff of these institutions 
thanks are returned for the facilities afforded for the examination of 
specimens or for the loan of specimens for study. 
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TETRAGONIA. 
L. Sp. Pl. 480. 1753. (Gen. Pl. ed. 5. 215. 1754). 


Shrublets or herbs, perennial or sometimes annual. Leaves alternate, 
exstipulate, entire, usually somewhat succulent and very commonly with 
papulose water-storage cells on the surface. Flowers axillary or terminal, 
solitary or more often in cymose groups, sometimes umbellate. Flowers 
bisexual, male, and transitional on the same plant. Perianth segments 
3—5 or more, most commonly 4, often coloured internally. Stamens few 
or many, sometimes in fascicles. Ovary inferior, 1—8-chambered (1—5 in 
the S. Afr. species), each chamber with one pendulous ovule: styles free, 
as many as the chambers in the ovary, rarely more numerous. Fruit dry, 
indehiscent, often winged, ridged or horned. 

The type species is T. fruticosa L. 

A genus found chiefly in the southern hemisphere. The greatest 
number of species occurs in southern Africa, but there are a number in 
S. America especially on the west coast, in Australia, New Zealand and 
Polynesia. A small number of species occur in N. Africa and in S.E. Asia. 

In S. Africa the species are especially characteristic of the drier parts 
of the coastal belt. Some are true coastal species, a few are found in the 
karroo inland. None are mountain plants. 

For discrimination of the species features of habit, leaf, flower, and 
fruit have been made use of. Of these fruit structure has been found to be 
the most reliable. Indeed in several cases determination of the species 
cannot be made with any certainty in the absence of ripe fruit. It may be 
emphasised that the distinctive features of the fruit are often rendered 
obscure in pressed dried material though quite evident in the living state. 

In Flora Capensis Fenzl utilised the number of styles as a diagnostic 
feature. This has been found to be unreliable unless care is exercised to 
compare really similar bisexual flowers. The transitional flowers in all 
those species with more than one carpel have a reduced number and often 
only one. In this account where style number is made use of fully de- 
veloped bisexual flowers are intended. 

The genus has been variously sub-divided. Fenzl (Fl. Cap.) made 
two subgenera. Others have made three either as subgenera or as sections 
(e.g. Post & Kuntze Lex. Gen. Phan. 584. 1904). Pax & Hoffmann Engl. 
& Prantl Nat. Pflanzf. ed. 2. 16. c. 232-3. 1934 treat Fenzl’s subgenera as 
sections and add a third by reducing the genus Anisostigma Schinz. In 
this account four subgenera are recognised, the two proposed by Fenzl, 
and the reduction to subgeneric rank of Anisostigma Schinz and of 
Tribulocarpus S. Moore. 
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KEY TO THE SUBGENERA. 


1. Fruit simple, free from the bracts. 
2, Fruit 1—8-chambered: styles as many as the chambers of 
the fruit: perianth segments free or nearly so. 
3. Stamens more than twice as many as the perianth seg- 
ments: ovary wholly inferior .. l. Tetragonia 
3. Stamens twice as many as the perianth segments or 
fewer: ovary bulging above the insertion of the perianth 
2. Fruit 1-chambered, 3-winged: ae 4, poe anal peianth 
with a tube .. z hae 3. Anisostigma 


1. Fruit compound, fused i pects inte DEIA of pecto 
flowers with a long tube. oe ae as an -. 4. Tribulocarpus 


Tetragonoides 


bo 


Of these subgenera all but Tetragonoides are confined to southern 
Africa. 


Sub-gen. 1. TETRAGONIA. 


Tetragonocarpus Reichb. Consp. 166. 1828: Fenzl Fl. Cap. 2. 466 1859 

Shrublets or perennial herbs. Flowers pedicellate or less often sessile. 
Perianth segments usually 4. Stamens more than twice as many as the 
perianth segments, sometimes in bunches alternating with the perianth 
segments, but more commonly irregularly arranged. Ovary wholly 
inferior. Fruit dry, commonly 4-winged. 

As this subgenus contains the type species, T. fruticosa L., it carries 
the generic name in accordance with Art. 32 of the International Rules 
(Code Bot. Nom. 1952). 

The subgenus is confined to southern Africa and has its greatest con- 
centration of species on the western coastal belt between Angola and the 
Cape. It also extends along the southern coastal strip to the S.E. Cape. 
There are also species in the arid region of the karroo but none which extend 
into the real summer rainfall area. 

Fenzl (l.c.) sub-divided this subgenus into two sections, Pterigonia 
in which the fruit has 3 or 4 wings, and Haplogonia in which the fruit is 
wingless. ‘This scheme has not been upheld as examination of a quantity 
of material has revealed that there are species with wingless fruit in which 
all other features are clearly to be associated with his section Pterigonia. 

Here the subgenus is sub-divided into a number of series. These agree 
to a large extent with those established by Fenzl though some of those 
have been sub-divided and his Section Haplogonia is reduced to a series. 


KEY TO THE SERIES. 


l. Stems woody, at least at the base. 
2. Fruit winged. 
3. Wings of the fruit thin, smooth or if papulose the stem 
erect and woody. 
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4. OR not succulent. 
. Glabrous or papulose: stems woody, with lax 


branching .. 1. Fruticosae 
5. Hairy: Stems woody at the base only: “flowers 
large . 5. Macranthae 
4. Leaves succulent: stems short with many branches: 
compact shrublets 2. Robustae 
3. Wings of the ripe fruit papulose, rather rigid: stems 
stout, woody at the base only .. ah 4. Decumbentes 
2. Fruit not winged, smooth or ridged 3. Salignae 
1. Stems quite herbaceous. 
6. Flowers pedicellate: often tuberous 6. Pedunculares 
6. Flowers sessile or nearly so: mostly annuals 7. Chenopodinae 


Ser. 1. Fruticosae. Fenzl Fl. Cap. 2. 461. 1862 (emend.). 

Erect or semi-erect shrublets with lax branching. Leaves usually not 
succulent. Flowers pedicellate, axillary, solitary or in groups. Fruit 
winged. 

The type species is T. fruticosa L. 


KEY TO THE SPECIES. 


1. Flowers in groups of 2—4, rarely some solitary. 
2. Leaves lanceolate or ovate-lanceolate, narrowed to the 
base. 
3. Leaves sessile, papulose, usually revolute: fruit over 
1-5 cm. long, with an obtuse tubercle or ridge between 
the wings .. E re D3 oe x .. fruticosa 
3. Leaves petiolate. 
4. Leaves glaucous, rather thick, revolute: styles 2—3: 
fruit cuneate at the base, with a distinct ridge 


between the wings : glauca 
4. Leaves green, usually flat: styles 4: fruit rounded at 
the base, with no ridge between the wings .. virgata 
2, Leaves ovate or oblong, usually widest at the baso, 
petiolate. 
5. Leaves thick, papulose, folded over on the midrib .. reduplicata 


5. Leaves flat or revolute, not folded. 
6. Leaves smooth or very finely -papulose, flat, rather 
thin. 
7. Flowers axillary: leaves not over 1-5 cm. long .. arbuscula 
. Flowers ali or most in a leafless inflorescence: 


leaves large . 2: .. spicata 
6. Leaves coarsely papulose, rather thick. 
8. Leaves acuminate or mucronate: fruit smooth .. arbusculoides 
8. Leaves obtuse: fruit papulose .. Pe .. Rangeana 


1. Flowers solitary, on long pedicels. 

9. Slender, sprawling: leaves ovate or oblong, thin, abruptly 

narrowed to the petiole ne spicata var. laxa 
9. Stout, erect: leaves oblong- lanceolate, narrowed to a short 

petiole. 

10. Leaves glaucous: flowers in a leafless inflorescence: 

fruit with no ridge between the wings .. calycina 
10. Leaves green: flowers all a fruit with a ridge 
between the rigid wings. Se ae T -. macroptera 


1. T. fruticosa L. Sp. Pl. 480. 1753. T. linearis Haw. Rev. Pl. Succ. 
73. 1821. 
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Prostrate or sprawling, yellowish-green or tinged with red, papulose- 
hairy. Stems woody, up to 2 m. long, usually with many erect or semi- 
erect branches, the younger with decurrent ridges, the older glabrescent. 
Leaves lanceolate, oblanceolate or oblong, 1—4-5 em. long, 0-2—1 cm. 
wide, flat or more commonly revolute or rolled, obtuse at the tip, narrowed 
to the base but not petiolate, distinctly papulose below, less so above, the 
midrib projecting on the underside. Flowers in the uppermost axils, often 
crowded, in groups of 2—5, commonly 3, the subtending leaves small or 
wanting and the inflorescence apparently spicate. Flowers bisexual, male 
and transitional. Pedicels spreading, papulose, 0-4—1-5 cm. long, 
elongating at the fruiting stage. Perianth yellowish or tinged with red, 
densely papulose outside: segments 3—4 mm. long and about as wide, 
two obtusely pointed and two obtuse with membranous tips. Stamens 
numerous: anthers elongate-oblong. Styles most commonly 3—4, but 1—2 
in transitional flowers. Fruit 4-winged, 0-8—2-5 cm. long, 1—3 cm. wide, 
rounded at the base but shortly cuneate at the pedicel, flat or emarginate 
at the top: wings papulose when young but later smooth: a distinct 
tubercle or small ridge on the upper half between the wings. Fruit at 
length black. 

The type is in herb. Linn. (648 : 1). 

On sand or among rocks, most common near the sea but occurring 
jnland. Variable in size, habit, colour and leaf-shape in relation to habitat. 
Coastal forms have tightly rolled apparently linear leaves, forms growing 
shade have quite flat leaves and much elongated stems. There are all 
stages of intermediate. The varieties described by Fenzl (Fl. Cap. 2. 466. 
1862), a. lanceolata and b. linearis are merely habitat states. In collections 
much confused with T. spicata but distinguished by the not petiolate 
leaves, crowded flowers, obtuse perianth and large fruit. Broad-leaved 
forms have been confused with T. decumbens. 

NAMAQUALAND. Hondeklip Bay, Pillans (BOL): Kamiesberg, 
Adamson 5038. 

VAN RHYNSDORP. Nieuwerust, Marloth 8228 (PRE): Van Rhyns- 
dorp, Johnson 192 (NBG): Klaver, Adamson 4971: Ebenezer, Drege (S). 
CLANWILLIAM. Zout Riv., Schlechter 8122 (BM, BOL, GRA, K, 

PRE, S): Olifants Riv., Drege (S): Swartboschkraal, Schlechter 5172 (BOL, 
GRA). 

PIKETBERG. Witvlei, Van Breda 200 (BOL, PRE): Sauer, Wilman 
745, 899 (BOL). 

HOPEFIELD. Saldanha Bay, Drege (S): Galpin 11498 (K, PRE): 
Zeyher (S): Langebaan, Acocks 15219 (K, PRE): Hopefield, Bolus 12697 
(BOL): Darling, Gillett 3104 (BOL): Mamre , Bolus 3841 (BOL): Marloth 
6617 (PRE). 
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CAPE. Dassen Is., Maguire (NBG): Marloth 6692 (PRE): Pole-Evans 1 
(PRE), s.n. (BOL): Robben Is., Walgate 485, 632 (NBG): Melkbosch 
Strand, Adamson 4671-2, 4674: Compton 9330 (NBG): Riet Valley, 
Ecklon (62.11) (S): Cape Flats, Hafstrom æ Acock (S): Zeyher 2124 (5), 
2630 (S): Milnerton, Lindeberg (S): Zeyher (SAM): Salt River, Burchell 
687 (K): Cape Town, Bolus 3841 (BOL, K): Hafstrom æ Acock (S): 
Rogers 1056 (GRA): Zeyher 2630 (SAM): Camps Bay, Burchell 319 (K): 
Galpin 4070 (GRA, PRE): Garside 615 (K): MacOwan 1876 (BM): Prior 
(K): Bakoven, Adamson 962: Hafstrom (S): Hout Bay, Acocks 675 (PRE): 
Fairall 175 (NBG): Wall 1207/7 (S), s.n. (S): Lion’s Head, Ecklon 789 
(BOL): MacOwan 1876 (SAM): Wolley- Dod 3675 (BOL): Karbonkelberg, 
Compton 9867 (NBG): Ronde Vlei, Compton 9838 (NBG): Princess Vlei, 
Adamson 2183 (CT): Muizenberg, O. Kuntze (K): Moss 17926 (BM): 
Robertson (BM): Wall 656/51 (S): Wolley-Dod 958 (BM, K): Kalk Bay, 
Bolus 3841 (BM, K): Moss 3272 (BM): Wall (S): Zeyher 14 (SAM): Silver- 
mine Valley, Andreae 95 (PRE): Fishhoek, Ecklon 789 (S): Hafstrom (S): 
Simonstown, Fair (BOL): MacGillivray 145, 597 (K): Salter 270/12 (BM): 
Wright (K): Kommetjie, Marloth 1595 (PRE): Witsands, Penfold 230 
(NBG): Patrys Vlei, Wall 1049 (S): Hesters Dam, Adamson 1154: Plat- 
boom, Compton 12301 (NBG): Cape Point, E. P. Phillips (PRE): Wall 
1207/7 (S): 1746/41 (S). 

STELLENBOSCH. Stellenbosch, Ecklon & Zeyher 2124 (GRA): 
Strand, Parker 3532 (BOL, NBG). 

CALEDON. Kogel Bay, Hafstrom (S): Hangklip, Adamson 4700, 
4702-3: Mossel River, Compton 23662 (NBG): Stanford, Bond 761 (NBG). 

BREDASDORP. Brandfontein, Esterhuysen 18983 (BOL). 

WORCESTER. Worcester, Thorne (SAM): Van Breda 128 (PRE). 

LAINGSBURG. Whitehill, Archer (BOL): Compton 2899 (BOL), 
10879, 10897 (NBG). i 

ROBERTSON. Robertson, Melle (BOL). 

MONTAGU. Kogmans Kloof, Michell 6 (PRE). 

LADISMITH. Van Wyksdorp, Adamson 5166. 

WILLOWMORE. Willowmore, Pole-Evans 19 (PRE). 

STEYTLERVILLE. Wolvefontein, Acocks 16003 (K, S, PRE). 

OUDTSHOORN. Oudtshoorn, Britten 55 (GRA): Rogers 4269a (BOL). 

RIVERSDALE. Albertinia, Muir 2644 (PRE): Still Bay, Muir 5098 
(PRE). 

MOSSEL BAY. Mosel Bay, Rogers 4244 (BOL, GRA). 

GEORGE. Wilderness, Compton 14326, 23066 (NBG). 

KNYSNA. Sedgefield, Adamson 5281: Belvedere, Rehmann 414 (BM): 
Knysna, J. Phillips 9 (GRA): Heads, Williamson 15 (GRA): Lagoon Is., 
Williamson 70 (GRA): Noetzie, Keet 651 (GRA): Robberg, H. C. Taylor 


~ 
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(PRE): Buffalo Bay, Keet 5 (PRE): Ratelbosch, Fourcade 85 (BOL, 
GRA): Plettenburg Bay, Codd 3555 (PRE): Keurbooms River, Codd 3575 
(PRE): Fourcade 630, 1057, 1067 (BOL): Morris 434 (NBG). 

HUMANSDORP. Humansdorp, Fourcade 1064 (SAM): Gamtoos 
River, Fourcade 5752 (BOL). 

UITENHAGE. Uitenhage, Bowie (BM): Zeyher (SAM): Swartkops 
River, Ecklon (S): Ecklon & Zeyher 2124 (BOL): Pocock 21 (GRA). 

PORT ELIZABETH. Port Elizabeth, Drege (S): J. L. Drege 302 
(GRA): Ecklon (S): Forbes (K): Potts 309 (BOL, GRA): Humewood, 
Dyer 617 (GRA): Cruden 480 (GRA): Long 456 (K), 797 (GRA, K, PRE): 
Redhouse, Paterson 65a (BOL, GRA), s.n. (GRA): Barkens River, 
Cruden 402 (GRA): J. L. Drege 344 (GRA). 

GRAAFF-REINET. Graaff-Reinet, Bolus 1870 (BOL, $). 

ALEXANDRIA. Sundays River, Osbeck & Sparmann (S): Zeyher 
2628a (S, SAM), s.n. (SAM). 

ALBANY. Cradock Road, Dyer 1579 (PRE): Belmont Valley, 
Adamson 5254. 

BATHURST. Port Alfred, Adamson 5256-8: Galpin 2968 (GRA, 
PRE). 

Without locality:— Burchell s.n. (K): Drege 7045a (BM, K): Harvey 
493 (BM, K): Masson (BM): Oldenburg 673 (BM): Swartz (S): Thunberg (S): 
Wallich (K). 

Cultivated :—Anderssen (S): Grey (K). 


2. T. spicata L.f. Supp. Pl. 258. 1781. 

Green or purplish. Rather variable in habit, erect or sprawling. 
Stems woody at least at the base, much branched, up to 1 m. long, the 
branches often divaricate. Young stems papulose-hirsute, the older 
glabrescent, pale-coloured, terete or with very faint decurrent ridges. 
Leaves petiolate, rather variable in shape and size, oblong, ovate, almost 
deltoid or almost lanceolate, usually widest near the base, 1—4 cm. long, 
0-4—2 cm. wide, flat or less often revolute at the edges, obtuse at the 
tip, at the base rather abruptly narrowed to the petiole: petiole 0-2—1 
em. long. Flowers in groups of 2—5, rarely solitary, the lower axillary, 
the upper in a more or less leafless terminal inflorescence, usually rather 
crowded. Pedicels hairy-papulose, 0-3—0-8 cm. long. Male and bisexual 
flowers associated. Perianth papulose-hirsute, the segments oblong-ovate, 
more or less acute, 2—2-5 mm. long. Stamens 12—15: anthers bright 
yellow, linear-oblong. Styles 1—3, dark coloured, longer than the stamens 
but shorter than the perianth. Fruit 4-winged, 0-7—1 em. long, 0-4—0-7 
cm. wide, more or less cuneate at the base, flat or indented at the top, 
smooth or faintly pe pulose, with a distinct tubercle or ridge between the 


wings. 


116 The Journal of South African Botany. 


The type is in herb. Thunberg, Uppsala. 

At low altitudes in a variety of habitats. 

Though variable in habit, size and leaf, the species is readily known 
by the flat petiolate leaves, terminal leafless inflorescence, and small 
fruit with distinct secondary ridge. The flowering stems are herbaceous. 
The varieties described by Fenzl in Fl. Cap. 2. 465. 1862 a. latifolia and 
b. angustifolia, cannot be upheld. Both may be found on the same bush. 

S.W.A. Buchuberg, Dinter 6530 (BOL). 

NAMAQUALAND. O’okiep, Bolus 9534 (BOL): Dúmmer (K): 
Scully 58 (BM, BOL): Spektakel, Esterhuysen 5738 (BOL): Springbok, 
Leipoldt 4021 (BOL): Kamieskroon, Thorne (SAM): Garies, Acocks 14949 
(K, PRE), 14966 (PRE): Leipoldt 4021 (BOL): Thorne (SAM): Brakdam, 
Esterhuysen 5079 (BOL). 

VAN RHYNSDORP. Van Rhynsdorp, Compton 20856 (BOL): 
Giftberg, Compton 20856 (NBG). 

CALVINIA. Loeriesfontein, Lavis (BOL). 

HAY. Windhoek, Acock 2350 (BOL): Roodebloom, Pappe (SAM). 

CLANWILLIAM. Road to Klaver, Adamson 4527, 4530, 4966: 
Clanwilliam, Compton 10975 (NBG): Henrici 3470 (PRE): Leipoldt 365 
(PRE): Barrage, Adamson 4692: Olifants River, Adamson 4492. 

PIKETBERG. Het Kruis, Stephens & Glover 8718 (BOL, K), 8721 
(BOL, K): Piketberg, Adamson 4475-6: Compton 6884 (NBG): Guthrie 
1209, 2610 (NBG): Steyn 541 (NBG). 

TULBAGH. Steendal, Pappe (SAM): Nieuwkloof, Compton 11692 
(NBG). 

WORCESTER. Hex River, Esterhuysen 21585 (BOL): Lamb (SAM): 
Karroo Gdn., Barker 5924 (NBG). 

SUTHERLAND. Sutherland, Theron 1297 (K, PRE). 

LAINGSBURG. Whitehill, Compton 14910 (NBG). 

PAARL. Paarlberg, Drege (S). 

STELLENBOSCH. Stellenbosch, Prior (K, PRE): Eerste River, 
Garside 104 (K): Stickland, Acock 785 (S). 

HOPEFIELD. Saldanha Bay, Ecklon d: Zeyher 2122 (GRA, S, SAM 
p. pte): Hopefield, Letty 78 (PRE): Schlechter 5326 (BOL): Darling, 
Adamson 4947: Bolus 12696 (BOL): Compton 19886 (NBG): Mamre, 
Bolus 107 (BM): Compton 11614 (NBG). 

MALMESBURY. Malmesbury, Barker 4669 (NBG): Abbotsdale, 
Adamson 4935-7: Kalabas Kraal, Hutchinson 196 (K, PRE): “Swartland” 
Zeyher (S). 

CAPE. Melkbosch Strand, Adamson 4676: Philadelphia, Wasserfall 
938 (PRE): Koeberg, Wasserfall 938 (K): Vissershoek, Compton 13445 
(NBG): Henderson 1144 (NBG): Tygerberg, Pillans (BOL): Bellville 


The South African Species of Aizoaceae. iL Ny 


Wall (S): Elsies River, Acock 935 (S): Observatory, Adamson 2584 (CT): 
Rondebosch, Ecklon (S). 

SWELLENDAM. Buffelsjaagts, Zeyher 2628 (S, SAM), 2628b (SAM): 
Slang River, Adamson 4610: Walgate 847 (PRE): Bonnievale, Compton 
3460 (BOL). 

RIVERSDALE. Gouritz River, Story 2883 (PRE). 

MONTAGU. Montagu Baths, Page 57 (PRE). 

LADISMITH. Roodeberg, Barker 5492 (BOL, NBG). 

BEAUFORT WEST. Nieuwveld Mts., Marloth 2121 (PRE). 

GRAAFF-REINET. Graaff-Reinet, Bolus 107 (GRA): 100 (GRA). 

PRINCE ALBERT. Prince Albert, Bolus 107 (BOL, S, p. pte.), 
11513 (BOL, GRA, PRE). 

GEORGE. George, Fourcade 4737 (BOL). 

UITENHAGE. Uitenhage, Ecklon (S): Zeyher (SAM): Swartkops 
River, Ecklon & Zeyher 2121 (GRA, S): Zeyher 138 (BM, K, SAM), 
s.n. (S), 2629 (K, PRE, S). 

PORT ELIZABETH. Redhouse, Fries, Norlindh & Weimark 550 
(BOL): Perseverance, Paterson 65a (PRE): Despatch, J. L. Drege 57 
(GRA). 

ALBANY. Howiesons Poort, Hutton (S): Fish River, MacOwan 9786 
(BOL). 

SOMERSET EAST. Somerset East, Bowker (K): J. L. Drege 452 
(GRA). 

Without locality:—Drege 7043 (BM, K, PRE, S), 7046 (K), s.n. (S): 
“Hort. Kew” (BM): Masson (BM): Payne (S): Pappe (K): Prior (K): 
Thunberg (S). 


Var. laxa Adamson var. nov. 

A typo differt caulibus tenuibus, floribus solitariis vel umbellatis longe 
pedicellatis subdistantibus. 

Much more slender, sprawling or semi-scandent. Flowers solitary or 
umbellate, the common pedicel bearing 2—4 flowers. Pedicels slender 
0-5—1-5 em. long, densely papulose. Flowers distant, the lower axillary, 
the upper without bracts. Styles 3—4. 

The type is Adamson 4630 (BOL). 

Among bushes on koppies in the Little Karroo. 

LADISMITH. South of Ladismith, Adamson 4630, 4641, 4643. 

LAINGSBURG. Whitehill, Compton 15183 (NBG). 

NAMAQUALAND. Spektakel, Compton 11462 (K, NBG). 


3. T. arbuscula Fenzl in Fl. Cap. 2. 467. 1862. 
A woody shrublet up to 40 em. high, usually erect, with ascending 
branches. Stems pale-coloured, smooth, with raised decurrent lines from 
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the leave bases. Leaves petiolate, rather small especially the upper, either 
lanceolate or linear-lanceolate, 0-5—1-2 cm. long and 0-1—0-3 em. wide, 
or ovate, oblong or almost rotund, 0-5—1-5 em. long and 0:3—0-7 cm. 
wide, obtuse at the tip, at the base rounded and abruptly narrowed to the 
petiole: petiole 0-2—0-3 cm. long. Flowers all axillary, either solitary or 
more commonly in groups of 2—3, on slender pedicels as long as or longer 
than the subtending leaves. Perianth segments broadly ovate, acute, 
bright yellow inside. Stamens many: anthers oblong, bright yellow. Styles 
usually 3, less often 1,4 or 5. Fruit pendulous, 0-6—1-5 em. long and wide, 
rounded at the base, cordate-indented at the top: Wings thin, smooth, 
with no intermediate ridge or swelling. 

The lectotype is Drege s.n. in herb. Sonder. S. 

Among rocks or bushes in the karroo area. 

This has been much confused with T. spicata. It is distinguished by 
the more woody habit, smaller leaves, strictly axillary flowers, less 
elongated anthers, and pendulous fruit as wide as long and without 
ridges between the wings. Fenzl (l.c.) described two varieties, a. linea is 
and b. latifolia, but while extreme forms look distinct they are connec ed 
by a complete series of intermediates. Narrow leaved forms are more 
abundant in the central and eastern districts. Specimens distributed by 
Dinter (4922) under the name 7’. karasmontana are this species. 

S.W.A. Windhoek, Codd 5788 (PRE): Bulshoek, Liebenberg 5119 
(PRE): Aus. Dinter 6092 (BM. K. S): Hoffmansveld, Pearson 9525 (BOL): 
Schakalskuppe, Pearson 4251 (K). 4314 (K). 4490 (GRA, K), 4772 (GRA, 
PRE). 4775 (BM, BOL, K): Swakopmund, Bradfield 483 (K, PRE): 
Keiap River. Pearson 8672 (BM, BOL, K): Choaberit, Pearson 9457 (K): 
Klein Karas, Dinter (PRE): 4922 (BOL. K): Damaraland, Wahlberg (S). 

GORDONIA. Upington, Glover (BOL). 

KENHARDT. Kakamas. Acocks 16363 (K. PRE): Kenhardt, Lewis 
(SAM): Houmoed, Acocks 15074 (K, PRE). 

CALVINIA. Ekerdam, L. E. Taylor 2702 (NBG). 

HAY. Floradale, Esterhuysen 2322 (BOL, NBG, PRE): Windhoek, 
Acocks 2358 (BOL): Honeynest Kloof, Wilman (BOL). a 

HERBERT. Douglas, Orpen (SAM): Ramal, Wilman (SAM): Kotze 79 
(PRE). 

BARKLY WEST. Pniel, Acocks 1575 (K, PRE), 4123 (BOL): Del- 
poorts Hope, Acocks 1660 (BOL, PRE), 1661 (K, PRE), 4124 (BOL): 
Caerwinning, Paton (SAM). 

PRIESKA. Prieska, Bryant 213 (K), 317 (PRE), 1185 (PRE): Pole- 
Evans 2282 (K, PRE). 

CARNARVON. Carnarvon, Acocks 14360 (PRE). 
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HOPETOWN. Hopetown, Muskett 2049 (BOL): Schweickerdt 1182 
(PRE): Breede River, Shaw (K): Potfontein, C. A. Smith 2814 (PRE). 

BRITSTOWN. Britstown, Bryant 510 (K): Kotze 837 (PRE). 

VICTORIA WEST. Victoria West, C. A. Smith 2395 (K, PRE), 
5588 (K). 

BEAUFORT WEST. Nelspoort, Acocks 15882 (PRE). 

MIDDELBURG. Middelburg, Bennie 680 (GRA): H. H. Bolus (BOL): 
Gill 116 (PRE): Grootfontein, Selschop (PRE): Theron 128 (PRE): 
Verdoorn 1548 (PRE): Compassberg, Drege (5). 

COLESBERG. Orange River, Knobel (K). 

PRINCE ALBERT. Prince Albert, Bolus 11913 (BOL). 

GRAAFF-REINET. Graaff-Reinet, Bolus 107 p. pte. (BOL, K, GRA, 
S), 844 (K), s.n. (GRA). 

CRADOCK. Cradock, Cooper 488 (BM, BOL, K): Baroda, Dyer 1036a 
(PRE): Road to Cookhouse, Story 11 (PRE): Rietfontein, Acocks 11917 
(PRE): Galpin 5649 (GRA, K, PRE). 

TARKA. West of Tarkastadt, Adamson 5252. 

CLANWILLIAM. Heerenlogement, Pearson 9525 (BOL): Bidouw 
Leipoldt 4016 (BOL). 

OUDTSHOORN. Gamka River, Burke (K). 

MOSSEL BAY. Gouritz River, Zeyher 712 (BM, S, SAM), s.n. (SAM). 

SOMERSET EAST. Somerset East, Atherstone (K). 

FORT BEAUFORT. Fort Beaufort, Cooper 566 (BM, K). 

O.F.S. Fauresmith, Hoffman (PRE): C. A. Smith 3899 (PRE), 3905 
(K), 4521 (PRE), 5443, 5447 (PRE), 5594 (K, PRE): Van Rensburg 
(K, PRE): Riet River, C. A. Smith 4500 (PRE): Liickhoff, Henrici 4366 
(PRE): Sidey 364 (PRE): C. A. Smith 5325 (K, PRE): s.l. Hutton (K). 

Without locality:—Atherstone (K): Drege 7040 (BOL, K, PRE), s.n. 
(S): Pole-Evans 2266 (PRE). 


4. T. arbusculoides Engl. Bot. Jahrb. 48. 503. 1913. 

An erect branched shrublet, 30—70 cm. high. Stems pale-coloured, 
with distinct raised decurrent lines, the younger papulose. Leaves petiolate, 
rather thick, coarsely papulose, the blades broad-ovate or rotund, 1—2 
em. long and 0-5—1 em. wide, flat, revolute or folded, acute, with the tip 
shortly acuminate or mucronate: petiole 0-2—0-8 cm. long. Flowers 
axillary in groups of 2—3. Pedicels 0-3—0-7 cm. long. Pedicels and 
perianth coarsely papulose. Perianth segments 3—4, connate at the base. 
Stamens 12—15. Styles 3. Fruit 4-winged, smooth, about 2 em. long and 
wide, deeply notched at the top, shortly cuneate at the base, without 
secondary ridges between the wings. 

The type is Dinter 200. 
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River beds in arid parts from Angola through S.W. Africa to the 
northern parts of the Union. 

S.W.A. Aus, Dinter 3548 (BM, PRE), 6092 (PRE): Haries, Pearson 
9525 (K): Luderitz, Kinges 2337 (PRE): Swakopmund Engler 6041 (K): 
Marloth 5088 (PRE): Swakop River, Galpin & Pearson 7505 (PRE): 
Warmbad, Galpin (PRE): Marloth 4791 (PRE): Welwitsch, Galpin & 
Pearson 7591 (PRE, SAM): s.l. Pearson (SAM). 

GORDONIA. Vaalhoek, Barnard (SAM). 

PRIESKA. Prieska, Bryant J.317 (PRE). 

KENHARDT. Kakamas, Acocks 14276 (PRE): Wasserfall 1058 (PRE). 

NAMAQUALAND. O'okiep, Dimmer (K): Anisfontein, Pillans 5314 
(BOL, K). 


5. T. reduplicata Welw. in Oliver Fl. Trop. Afr. 2. 583. 1871. 

Shrubby, up to 80 cm. high. Stems almost glabrous and smooth. 
Leaves somewhat succulent, papulose, ovate, 1—2 cm. long, 1—1-5 cm. 
wide, acute, folded on the midrib with the undersides pressed together: 
petioles 0-3—1 cm. long. Flowers in groups of 2—4 in the upper axils. 
Pedicels about 0-5 cm. long. Perianth segments 4, obtuse. Stamens 
12—20. Styles 2—3. Fruit winged, 1—1-5 em. long and wide, smooth, 
without intermediate ridges between the wings. 

The type is Welwitsch (Mossamedes) K. 

Dry river beds from Angola to the northern part of the Union. Allied 
to T. arbusculoides but taller, much less papulose, and with the charac- 
teristic folded leaves. 

ANGOLA. Mossamedes, Gossweiler 11350 (BM): Welwitsch 2379 (BM, 
K), s.n. (K). 

S.W.A.  Luderitzbucht, Hobart-Hampson (BM): Moss 11658 (K): 
Swakop River, Galpin & Pearson 7505 (SAM): Swakopmund, Moss 17898 
(BM): Pearson 583 (SAM): nr. Goodhouse, Galpin 14207 (K): s.l. Pearson 
1743 (SAM). 

KENHARDT. 25 miles north of Kenhardt, Acocks 14378 (K, PRE). 


6. T. Rangeana Engl. Bot. Jahrb. 48. 504. 1913. 

A coarsely papulose erect shrublet. Leaves petiolate, broadly ovate, * 
2—2:5 cm. long, 1—1-5 cm. wide, papulose: petioles 0-5—0-8 cm. long. 
Flowers in axillary groups on very short pedicels. Perianth segments 3, 
distinctly connate at the base. Styles 3. Fruit 3 -or 4-winged, coarsely 
papulose, about 1 cm. long and wide, with prominent intermediate ridges 
between the wings. l 

The type is Range 2 in herb. Berlin. 

Recognised by the petiolate papulose leaves and the papulose fruit 
with distinct intermediate ridges. Apparently confined to S.W. Africa. 
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7. T. glauca Fenzl in El. Cap. 2. 468. 1862. 

An erect or suberect shrublet, up to 50 cm. high, the branches 
spreading. Stems pale-coloured, papulose-hirsute when young but 
glabrescent, the older ridged. Leaves glaucous, papulose, lanceolate or 
elliptic-lanceolate, 2—2-5 cm. long, 0-4—0-6 cm. wide, acute at the tip, 
gradually narrowed at the base to a petiole 0-1—0-3 cm. long. Leaves 
flat or revolute at the edges. Flowers in groups of 2—4, in the upper axils, 
the uppermost part of the inflorescence leafless and with male flowers 
only. Pedicels slender, 0-4—1 em. long. Perianth thinly papulose: 
segments oblong, acute. Stamens many: anthers linear-oblong. Styles 
2—3, rarely 4. Fruit usually pendulous, 4-winged, 0-5—1-5 cm. long, 
0-42 cm. wide, distinctly cuneate at the base, notched at the top: 
wings rigid, with a small intermediate ridge between. Fruit papulose 
when young, but glabrous and glaucous when mature. 

The lectotype is Drege 7030 (S). 

Dry karroo areas. 

Readily known by the habit, glaucous lanceolate leaves gradually 
narrowed to a short petiole and the rather small fruit cuneate at the base 
and with intermediate ridges. 

S.W.A. Klein Karas, Ortendal 258 (PRE). 

NAMAQUALAND. Klipfontein, Compton 5507 (NBG): Zuurberg, 
Pearson 3274 (K): Matjes River, Wagener 168 (PRE): Kamieskroon, 
Acocks 15098 (K, PRE): Adamson 5056: Bitterfontein, Pearson 5531 
(BOL, K). 

VAN RHYNSDORP. Klaver, Adamson 4967: Compton (NBG). 

CLANWILLIAM. Clanwilliam, Bolus 365 (BOL). 

PIKETBERG. Het Kruis, Stephens de Glover 8719, 8720 (K). 

LADISMITH. Ladismith, Adamson 5163-5: Wittepoort, Compton 
7489 (NBG). 

PRINCE ALBERT. Foot of Swartberg, Wall s.n. (S), 17 (S). 

MOSSEL BAY. Gouritz River, Ecklon æ Zeyher 99.12 (S), 2123 (5, 
SAM). 

Without locality:—Drege 7030 (S), 7070 (BM, K), s.n. (8). 


8. T. virgata Schltr. Bot. Jahrb. 27. 125. 1900. 

An erect or sprawling shrublet up to 50 cm. high. Stems woody, 
smooth, the younger pale-coloured, ridged when dry. Leaves green, 
somewhat papulose, ascending, lanceolate, elliptical or ovate-lanceolate, 
2—4 cm. long, 0-3—0-7 cm. wide, flat but revolute when dry, gradually 
narrowed at the base to a very short petiole. Leaves close on the young 
parts but separated on the older. Inflorescence leafless at the top but the 
lower flowers axillary. Flowers mostly in pairs, one male and one bisexual, 
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occasionally in threes. Pedicels slender, 0-5—1 cm. long, but extending at 
the fruiting stage. Perianth segments 4, papulose outside, broadly ovate, 
sometimes partly revolute. Stamens many, the filaments short, the anthers 
pale yellow, oblong. Styles 4, less often 3, slightly longer than the stamens. 
Fruit winged, often pendulous, 0:9—3 cm. long and wide, smooth, deeply 
indented at the top, the wings with a thickened border. Intermediate 
ridges wanting or obscure. 

The type is Schlechter 8255 in herb. Berlin, cotype in BOL. 

Dry places at low altitudes in the N.W. Cape. 

Distinguished by the narrow very shortly petiolate leaves, flowers on 
long pedicels, 4 styles, and large smooth fruit. 

GORDONIA. 49 miles from Upington, Pole-Evans 2134 (PRE). 

CALVINIA. Lokerberg, Acocks 17323 (PRE). 


NAMAQUALAND. Kamieskroon, Adamson 5050: Brakdam, Ester- 
huysen 5679 (BOL): Wallekraal, Adamson 5011, 5018, 5024: Ratel Poort, 
Compton 20611 (NBG). 

VAN RHYNSDORP. Kareeberg, Schlechter 8255 (BM, BOL, GRA, 
K, PRE, S): Knechtsvlakte, Compton 20863 (NBG). 

CLANWILLIAM. Clanwilliam, Bond 1073 (NBG): Elands Bay, 
Zinn (SAM). 


9. T. calycina Fenzl in Fl. Cap. 2. 467. 1862. 

Woody, more or less erect, up to 50 em. high. Young stems papulose, 
with decurrent ridges, the older terete, pale-coloured, almost smooth. 
Leaves lanceolate, 2—2-5 cm. long, 0:2—0-6 cm. wide, flat, folded or 
slightly revolute, papulose especially below, narrowed at the base to a 
petiole 0-2—0-4 em. long. Flowers pedicellate, solitary, in a leafless 
often secund terminal inflorescence. Pedicels slender, 1—2 cm. long, 
elongating at the fruiting stage. Perianth papulose, the segments 4, 
2—3 mm. long, oblong, acute. Stamens about 15: anthers linear-oblong, 
about as long as the filaments. Styles 2—3, occasionally 4, very slightly 
longer than the stamens. Fruit large, 1-6—2-5 em. long and wide, 4- | 
winged, notched at the top, rounded or rather abruptly narrowed at the 
base: wings firm, with reticulate veins and distinct intermediate ridges. 

The type is Drege 7059 in herb. Vienna: lectotype Drege s.n. (S). 

Generally among rocks in the dry N.W. coastal strip. 

S.W.A. Osona, Dinter 379 (BM, GRA). 

NAMAQUALAND. Garies, Adamson 5001: s.l. Drege (S). 

VAN RHYNSDORP. Klaver, Andreae 462 (PRE). 

CLANWILLIAM. Brakdam, Johnson 199 (NBG). 
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10. T. macroptera Pax Bot. Jahrb. 10. 11. 1889. 

An erect or sprawling shrublet up to 60 cm. high, with elongated 
ascending branches. Stems papulose when young but glabrescent, pale- 
coloured, ridged when dry. Leaves firm, flat or folded, often revolute in 
the older stages, oblong, 1-5—3 cm. long, 0-4—0-6 em. wide, rounded at 
the tip, narrowed at the base to a short petiole. Flowers solitary in the 
upper axils. Pedicels 0-5—1-5 em. long. Perianth very papulose, the 
segments ovate-triangular, subacute. Stamens many: anthers oblong. 
Styles 2—3. Fruit rigid, 1-5—2 em. long, smooth, rounded at the base, 
flat or slightly emarginate at the top, with distinct ridges in the upper half 
between the wings. 

The type is Marloth 1427 in herb. Berlin, lectotype in BOL. 

Known by the solitary flowers and fruit with rigid wings and ridges 
between. 

S.W.A. Karibib, Marloth 1427 (BOL, PRE, SAM): Windhoek, Moss 
17980 (BM): Gobabis, Liebenberg 4529 (PRE): Damaraland, Hen (BM). 
Klein Karasberg, Ortendal 171 (K, S), 258 (PRE, 5). 

NAMAQUALAND. Bitterfontein, Adamson 4992-3. 

VAN RHYNSDORP. Klaver, Adamson 4529. 

CLANWILLIAM. Bidouw, Maguire 1351 (NBG). 

HAY. Witwater, Burchell 2070 (K): Honeynest Kloof, Wilman 17106 
(BOL). 

HERBERT. Between Douglas and Campbell, Pole-Evans 17 (K, PRE). 


Ser. 2. Robustae Adamson ser. nov. 

Fruticosae compactae erectae ramosissimae. Folia parva subcarnosa 
saepius revoluta. Flores parvi axillares. Fructus 4-pterus. 

Much branched compact shrublets usually erect. Leaves small, semi- 
succulent, usually revolute. Flowers axillary, small. Fruit 4-winged, 

The type species is T. robusta Fenzl. 

A series allied to and certainly a xerophytic derivative from the series 
Fruticosae, differing in the compact much branched habit, the succulent 
revolute leaves and small axillary flowers. 

The descriptions of the species in Fl. Capensis and the key characters 
used there are neither satisfactory nor do they agree with the specimens. 
The species have been redescribed in accordance with the features of the 
type specimens and those of living ones. One of Fenzl's species has been 
reduced to a variety. l 

All the species in this series are much eaten by sheep and goats and 
are often found in a misshapen eaten-down condition in which discrimina- 
tion is not possible in the absence of fruit. 
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KEY TO THE SPECIES. 


i. Flowers in groups. 
2. Leaves sessile, sheathing at the base we : .. robusta 
2. Leaves narrowed to a petiole, not shootin fruit without 
secondary ridges a .. sarcophylla 
1. Flowers solitary: fruit with a ridge or ‘tubercle between the 
wings Be T oes Ac ee su = .. distorta 


11. T. robusta Fenzl in Fl. Cap. 2. 467. 1862. 

A much branched compact erect shrublet, 10 cm.—1 m. high, with 
ascending branches. Young stems rather thick, 2—3 mm. diam., pale- 
coloured, papulose, the older powdery, terete but with distinct decurrent 
lines. Leaves sessile, rather succulent, green, spreading, oblanceolate, 
ovate or oblong, 0-5—1 cm. long, 0-2—0-5 cm. wide, papulose, revolute 
or rolled, rarely flat, obtuse at the tip, at the base narrowed to a clasping 
sheath. Flowers sessile or on very short owe usually in groups of 2—5. 
Perianth densely papulose, the segments 4, 2 mm. long, broadly ovate, 
subacute. Stamens about 15: anthers oval- ee bright yellow. Styles 1, 
less commonly 2. Fruit winged, olive-green changing to brown, rounded, 
0-4—1-5 cm. long and wide, papulose when young, then powdery, finally 
glabrous, deeply notched at the top: wings thin, with no intermediate 
ridges. Ripe fruit on a pedicel 2—5 mm. long. 

The type is Drege 7041 in herb. Vienna, lectotype Drege s.n. (S). 

Rocky places at the margins of the karroo. 

Rather variable in habit. Often forming long shoots after flowering 
which bear rather large leaves. In dry conditions the lateral branches may 
become spinous. 

NAMAQUALAND. Silverfontein, Drege (S): Graafwater, Pearson 
3263 (K). 

CALVINIA. South of Calvinia, Acocks 14440 (PRE): Blauwkrantz 
Pass, Adamson 5081. 

VAN RHYNSDORP. Nieuwerust, Adamson 4981-2, 4984. 

LAINGSBURG. Whitehill, Archer (BOL): Compton 2920 (BOL), 
7778 (NBG), 15171 (NBG). . 

MONTAGU. Montagu, Adamson 5108. 

LADISMITH. Warmwaterberg, Adamson 4619-20, 5131: Compton 
20520 (NBG): Prinspoort, Compton 8750 (NBG). 

ROBERTSON. Robertson Karroo, Adamson 5156. 

HEIDELBERG. Lemoenshoek, Adamson 5150. 

PRINCE ALBERT. Prince Albert , Bolus 11912 (BOL). 

ALBANY. Cradock Road, Grahamstown, Dyer 2117 (GRA, K). 


Var. psiloptera Adamson comb. nov. 
T. psiloptera Fenzl in Fl. Cap. 2. 466. 1862. 
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Differs in having softer pale-coloured stems somewhat swollen at the 
nodes, less revolute leaves narrowed at the base to a wide-clasping sheath, 
flowers on short pedicels, perianth segments narrower and more acute, 
and fruit with a distinct intermediate ridge between the wings. The 
leaves have coarse marginal hairs just above the sheath. 

The type is Drege 7052 in herb. Vienna: lectotype Drege (Giftberg) (S). 

VAN RHYNSDORP. Giftberg, Drege (S): Van Rhynsdorp, Adamson 
4972. 

CALVINIA. Tierbosch, Henrici 3471 (PRE): Calvinia Henrici, 3366 
(PRE). 

CERES. Beukiesfontein, Adamson 4559: Karroo Poort, Adamson 
4731. 4733. 


12. T. sarcophylla Fenzl in Fl. Cap. 2. 468. 1862. 

A compact much branched shrublet often with elongated ascending or 
spreading branches up to 40 cm. long. Young stems pale-coloured, smooth 
or slightly papulose, with small decurrent ridges. Leaves oblanceolate or 
linear-oblong, 1—2-5 cm. long, 0-3—0 -6 cm. wide, dark green, succulent, 
finely papulose, flat, revolute or rolled, much narrowed to the base and 
shortly petiolate. Flowers in a raceme-like inflorescence 4—6 em. long: 
bracts leaf-like but smaller, often distant. Flowers in groups of 2—6, in 
each 1—2 bisexual, the others male. Pedicels 0:-2—-0-5 cm. long. Perianth 
densely papulose, the segments broadly ovate, obtuse, as wide as long. 
Stamens 15—20: anthers oblong-oval, bright yellow or orange. Styles 2—3, 
rarely 1. Fruit 3- or 4-winged, rounded in outline, 1-2—2 cm. long, 
1-4—2 cm. wide, papulose when young but glabrescent, black when ripe: 
wings smooth, with a small oblong bulge between but no ridge. 

The type is Drege 8018 in herb. Vienna: lectotype in BM. 

Margins of the karroo. 

Less compact in habit and with less succulent leaves than T. robusta. 
Recognised by the narrow almost petiolate leaves, pedicellate flowers, 
2—3 styles, and the larger dark-coloured fruit. 

NAMAQUALAND. Springbok, Hall 131 (NBG): Zeyher 714 (BM, K, 
S): Bitterfontein, Bond 1134 (NBG): Salter 963 (BM): Zeyher 714 (SAM). 

CALVINIA. Nieuwoudtwille, Maguire 224 (NBG): Calvinia, Schmidt 
40 (PRE): de Bosch, Adamson 4537: Henrici 3396 (PRE). 

VAN RHYNSDORP. Nieuwerust, Steyn 474 (NBG): Van Rhyns Pass, 
Maguire 148 (NBG). 

CLANWILLIAM. Attys, Schlechter 8082 (BM, BOL, GRA, K, PRE): 
Doorn River, Maguire 226-7 (NBG): Bidouw, Maguire 1851 (NBG). 

CERES. Beukisfontein. Adamson 4560: Karroo Poort. Adamson 4734. 
4561-3, 5089. 
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WORCESTER. Karroo Garden, Leighton 1032 (BOL, NBG): Over 
Hex, Barker 5384 (BOL, NBG). 

LAINGSBURG. Whitehill, Compton 2826 (BOL), 3231 (BM, K), 
4721 (BOL), 11198, 14908 (NBG). 

ROBERTSON. Robertson Karroo, Adamson 4605. 

HEIDELBERG. Barrydale, Adamson 4587: Lemoenshoek, Adamson 
4592-3, 5117, 5140: 

RIVERSDALE. Muiskraal. Adamson 4602: North of Garcia’s Pass 
Adamson 4599. 

UNIONDALE. Uniondale, Fourcade 4375 (BOL, K). 

UITENHAGE. Road to Addo, Long 1308 (K, PRE). 

ALBANY. Cradock Road, Dyer 1579 (GRA). 

SOMERSET EAST. Somerset East, Bowker (K). 

Without locality:—Drege 8018 (BM, K, PRE). 


Var. saxatilis Adamson comb. nov. 

T. saxatilis Phillips Ann. 8. Afr. Mus. 9. 106. 1913. 

Differs in being less compact, often almost prostrate, and less branched. 
Leaves broader and less revolute. Flowers larger, in an erect inflorescence 
with minute or no bracts. 

The type is Phillips 7500 (SAM). 

VAN RHYNSDORP. Giftberg, E. P. Phillips 7500 (K, SAM). 

CLANWILLIAM. Bidouw, Marloth 6553 (PRE). 


13. T. distorta Fenzl in Fl. Cap. 2. 467. 1862. 


Compact, much branched. Young stems pale-coloured, strongly papu- 
lose, almost 4-angled owing to the prominent decurrent ridges, the 
branches often divaricate. Leaves oblanceolate, revolute, succulent, papu- 
lose, 1—6 cm. long, 0-2—0-4 em. wide, narrowed at the base to a very 
short petiole. Flowers axillary, solitary, on pedicels 0-5—0-8 cm. long. 
Perianth densely papulose, the segments ovate, obtuse, cucullate. Styles 
1—3. Fruit 4-winged, black when ripe, 1—1-5 cm. long, as wide or slightly 
wider, with a raised tubercle or small ridge between the wings. 

The type is Drege 7044 in herb. Vienna: lectotype Drege (Ebenezer) in 
herb. Sonder (S). 

Much like T. sarcophylla but more compact, with subsessile leaves, 
solitary flowers, and fruit with an intermediate ridge. Apparently rare. 
It is maintained as a separate species with some doubt. 

NAMAQUALAND. Wallekraal, Adamson 5044. 

VAN RHYNSDORP. Ebenezer, Drege (S). 

?LADISMITH. North of Barrydale, Adamson 5119?. 


The South African Species of Aizoaceae. 127 


Ser. 3. Salignae Adamson nom. nov. 

Sect. Haplogonia Fenzl in Fl. Cap. 2. 461. 1862. 

Erect or sprawling shrublets. Leaves narrow, not succulent, petiolate. 
Flowers axillary, solitary or in groups, sessile or very shortly pedicellate. 
Perianth segments connate at the base. Stamens many. Ovary slightly 
projecting at the top. Fruit small, not winged, either smooth or ridged. 

The type species is T. saligna Fenzl. 


KEY TO THE SPECIES. 


1. Styles 2—4 5i ac T ais z re .. Haworthii 
1. Style 1. 
2. Flowers mostly solitary: fruit almost smooth .. .. erecta 
2. Flowers in groups: fruit when dry with 4—8 ridges or 
angles. 
3. Flowers densely covered with hair-like scales: perianth 
segments cucullate: cone at base of style minute .. lasiantha 


3. Flowers glabrous or covered with very short papillae: 
perianth segments flat: ovary projecting as a distinct 
cone. 

4. Leaves lanceolate or oblong-lanceolate: fruit with 
4 projecting angles. 


5. Cone at base of style small a ae saligna 
5. Cone at base of style as long as the perianth .. saligna var. extrusa 
4. Leaves deltoid-oblong: fruit S-ridged we .. saligna var. latifolia 


14. T. saligna Fenzl in Fl. Cap. 2. 469. 1862. 

A rather lax sprawling or suberect woody plant. Stems up to 60 cm. 
long, the ultimate slender and not branched, pale-coloured, with faint 
decurrent lines. Young stems papulose, the older glabrous. Leaves 
linear-lanceolate to oblong-lanceolate, 1—4 cm. long, 0:3—1 em. wide, 
the upper smaller and narrower: petioles 0-1—0-4 em. long, often very 
short in the upper leaves. Leaves flat, not succulent. Flowers axillary, 
in groups, the uppermost with very small subtending leaves. Pedicels 
wanting or up to 1-5 mm. long. Perianth covered with very short papillae, 
brown outside, yellow inside, the segments distinctly connate at the base. 
Stamens 15—20: anthers bright yellow, linear-oblong, as long as the fila- 
ments. Style 1, stout, longer than the stamens. Fruit ovoid, 3—4 mm. long, 
2—3 mm. diam., dark green, black when ripe, truncate at the top, rounded 
at the base, with 4 prominent and 4 small ridges. 

The type is Drege 7037 in herb. Vienna: neotype Ecklon & Zeyher 
(R. Sonderend) in herb. Sonder (S). 

Generally among rocks in the drier parts of the coastal belt and the 
margins of the karroo. l 

Rather variable in habit. The lower flower groups are distant but 
those at the top often contiguous. Ecklon & Zeyher distributed specimens 
of this species under the name T. linearis Haw. 

CALVINIA. Lokerberg, Acocks 17341 (PRE). 
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CLANWILLIAM. Zeekoe Vlei, Schlechter 8505 (BM, BOL, GRA, K, 
PRE). 8515 (S): Pakhuis Pass. Bolus 8992 (BOL. K): Wuppertal, Bolus 
(BOL): Bidouw, Maguire 1881 (NBG): Olifants River. Adamson 4490. 

VAN RHYNSDORP. Nardouw Kloof, Stokoe (SAM). 

CERES. Karroo Poort, Adamson 4729: Hafstrom & Acock 440 (K. 
PRE, S): Wall (S). 

WORCESTER. Verkeerde Vlei, Adamson 5093-4: Karroo Gd., v. Breda 
174 (K, PRE). 

LAINGSBURG. Bantams, Compton 12134 (NBG): Matjesfontein, 
Foley 129 (PRE). 

PIKETBERG. Papkuil, Bond 553 (NBG): Eendekuil, Howes 186 
(K, PRE). 

HOPEFIELD. Hopefield, Schlechter 5236 (GRA). 

CALEDON. Rivier Sondereinde, Ecklon & Zeyher (S). 

ROBERTSON. Robertson Karroo, Adamson 4660, 4656, 5153. 

HEIDELBERG. Barrydale, Adamson 5113: Galpin 4068 (PRE). 

RIVERSDALE. Derde River, Muir 3749 (BOL, PRE). 

OUDTSHOORN. North side Robinson Pass, Compton 23044 (NBG). 

GEORGE. George, Bolus 2313 (K). 


Var. latifolia Adamson var. nov. 

A typo differt caulibus robustioribus carinis decurrentibus prominent- 
ibus, foliis distantibus subdeltoideis marginibus revolutis, perigonii 
segmentis obtusis, fructibus majoribus basi cuneatis. 

Much stouter than the typical form. Stems 4-angled with projecting 
decurrent ridges. Leaves usually distant, broad-ovate or subdeltoid, 
widest near the base. revolute at the edges. Perianth segments broadly 
oval, obtuse. Fruit about 4 mm. long, 3 mm. diam., cuneate at the base, 
when dry with 8 projecting ridges. 

The type is Adamson 4998 (BOL). 

NAMAQUALAND. Wallekraal, Adamson 4998. 

LAINGSBURG. N’Gaap Kop, Compton 3607 (NBG). 

RIVERSDALE. North of Garcias Pass, Adamson 4829 (PRE). 

Without locality:—£Ecklon 2121 (K). 


Var. extrusa Adamson var. nov. 

A typo differt styli base conico anthesin perigonio aequilongo tandem 
perigonio longiore. 

Low growing. Like T. saligna but the flowers solitary or in pairs, and 
the top of the ovary projecting as a papulose-hirsute cone as long as the 
perianth at the flowering stage and longer in fruit, 

The type is Adamson 5072 (BOL), 
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CLANWILLIAM. East side Pakhuis Pass Adamson 5072: Graaf- 
water, Adamson 4500. 


15. T. lasiantha Adamson sp. nov. 

T. salignae affinis sed differt floribus papulis elongatis piliformibus 
dense obtectis, perigonii segmentis cucullatis, stylo basi minute conico, 
fructibus parvis quadricarinatis. 

A lax sprawling much branched shrublet up to 60 em. long. Young 
stems densely papulose-hirsute, the older subglabrous. Leaves oblong- 
lanceolate, 1-5—3 cm. long, 0:2—0-7 cm. wide, rather abruptly narrowed 
to a petiole 0-2—0-4 cm. long. Leaves quite flat, thinly papulose-hirsute 
below. Flowers in crowded axillary clusters of 2—5, the upper subtending 
leaves very small. Flowers sessile or very shortly pedicellate, densely 
covered with hair-like papillae. Perianth segments broadly ovate, cuccul- 
late. Anthers linear-oblong. Style 1, often slightly bifid, on a minute 
conical projection. Fruit 3—5 mm. long, 3—4 mm. diam., slightly 
narrowed at the base, almost glabrous, when dry with 4 ridges. 

The type is Adamson 5115 (BOL). 

Sheltered bushy places in the Little Karroo. 

MONTAGU. West of Barrydale, Adamson 5115. 

HEIDELBERG. Lemoenshoek, Adamson 4591. 

ROBERTSON. West of Robertson, Adamson 4653. 


16. T. erecta Adamson sp. nov. 

Parva suffruticosa erecta. Caules e base ramosi angulati. Folia oblonga 
obtusa breviter petiolata. Flores axillares solitarii sessiles. Stamina 
4—10. Stylus 1, basi conico circa dimidio perigonii aequilongo. Fructus 
ovoideus vix carinatus. 

A small suberect plant 10—15 em. high, with many erect stems from 
the base. Stems pale-coloured, distinctly ridged. Leaves oblong, 0-3—1 
cm. long, 0:3—0-4 em. wide: petiole 0- 1—0: 2 cm. long. Flowers axillary, 
solitary, sessile. Stamens 4—10: anthers linear-oblong, pale - yellow. 
Style 1, on a cone at least half as long as the perianth. Fruit ovoid, 4—5 
mm. long, 2—3 mm. diam., smooth when fresh, obscurely 4-ridged when 
dry. 

The type is Adamson 4828 (BOL). 

SWELLENDAM. Bonnievale, Acock 1603 (S). 

RIVERSDALE. Muiskraal, Galpin 4069 (GRA, PRE): North of 
Garcias Pass, Adamson 4828. _ 


17.? T. Haworthii Fenzl in Fl. Cap. 2. 468. 1862. ! 
Stems woody, sprawling, terete, pale-coloured. Leaves flat, lanceolate 
or oblong, 2—3 cm. long, 0-3—0-9 cm. wide, with a petiole 0- 1—0 -3 cm. 
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long. Flowers in groups of 1—4 in the upper axils, the uppermost leaves 
very small. Perianth somewhat papulose, the segments broad-ovate, 
acute. Styles 2—4, on a very small projecting cone. Fruit ovoid, truncate 
at the base, 4—5 mm. long, 3—4 mm. diam., with four obtuse slightly 
projecting ridges. 

A doubtful species of which authentic specimens have not been seen. 
In a note to the original description Fenzl suggested that it might be 
merely a form of T. saligna. The above description is based on plants 
collected in the Little Karroo which can be separated from T. saligna by 
the more leafless inflorescence, the number of styles, and the fruit with 
less prominent ridges. 

HEIDELBERG. Lemoenshoek. Adamson 5145. 


Ser. 4. Decumbentes Adamson ser. nov. 

Perennes carnosae herbaceae vel basi tantum lignosae. Folia papulosa. 
Flores axillares. Fructus viridis papulosa tetraptera. 

Stout erect or prostrate rather succulent perennials. Stems thick, 
herbaceous or woody at the base only. Leaves papulose, succulent. 
Flowers axillary. Fruit winged, green at least when young, papulose. 

The type species is 7’. decumbens Mill. 


KEY TO THE SPECIES. 


l. Decumbent: papulose-hirsute: leaves obovate: flowers pedi- 

cellate: fruit with rigid wings . . at .. decumbens 
1. Erect: leaves elliptical: fruit with soft w ings. 

2. Glistening: leaves narrowed to the -base: flowers sessile: 


fruit over 1 em. long .. verrucosa 
2, Papulose-hirsute: leaves narrow ed at both ends: “flowers 
pedicellate: fruit less tran 1 cm. long .. me .. namaquensis 


18. T. decumbens Mill. Gard. Dict. ed. 8. 1768. T. obovata Haw. Rev. 
Pl. Succ. 73. 1821. T. Zeyheri Fenzl in Fl. Cap. 2. 465. 1862. T. perfoliata 
Druce Rep. Bot. Ex. Club Br. Is. 1916. 650. 1917. /T. tetrapteris Haw. 
Misc. Nat. 2. 121. 1803. ?Aizoon perfoliatum Linn. f. Supp. Pl. 261. 1781. 

Prostrate, partly succulent. covered all over with glistening papillae 
and some hairs. Stems stout, 3—5 mm. diam., woody when old, terete 
but with narrow decurrent lines. Leaves oblong, obovate or nearly orbicular, 
obtuse, narrowed to the base but not petiolate, 1—6 cm. long, 0-5—3 cm. 
wide, flat or more commonly recurved at the edges or revolute. Flowers 
in the upper axils, shorter than the leaves, in groups of 3—5. Pedicels 
0-3—1 cm. long, densely papulose. Perianth densely papulose, the seg- 
ments 4, broad, incurved at the tip, obtuse or acute in male flowers. 
Stamens many: anthers linear-oblong, yellow. Styles 4—5 but 3, 2, or 1 
in transitional flowers. Fruit 0-8—1-5 cm. wide, 1 cm. long, flat on top, 
the 4 wings rigid, with a small intermediate ridge between. 
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The type is t. 263 in Mill. Fig. Pl. Gd. Dict. 2. 1760. 

Sand, most common on the sea shore but extending a short distance 
inland. 

Very variable in size and in leaf-shape. T. Zeyheri (type Zeyher, Riet- 
valley) only differs in being more erect and in having more revolute leaves 
with prominent decurrent ridges. It is merely a form from rather a dry 
habitat and is connected by all stages of intermediate. The varieties 
described by Fenzl (Fl. Cap. l.c. 464) a. obovata, b. ovalifolia and c. oblongi- 
folia cannot be upheld. 

The type of T. tetrapteris Haw. has not been seen but the description 
seems to agree. Specimens so labelled are either this species (Zeyher $.) 
or T. fruticosa (Wallich BM). Aizoon perfoliatum is a doubtful species 
which Druce (1.c.) considered to be this species though the description does 
not agree. 

S.W.A. Luderitz, Pillans 5981 (BOL): Rogers 18321 (BOL). 

NAMAQUALAND. Wallekraal, Pillans (BOL). 

CARNARVON. Karreeberg, Burchell 1577 (K). 

CAPE. Dassen Is., Marloth 6691 (PRE): Robben Is., Walgate 484, 611 
(NBG): Wilms 3226 (K): Rietvlei, Walgate 771 (BOL): Zeyher (SAM): 
Strandfontein, Adamson 4738, 4741: Pole-Evans 4393 (PRE): Paarden Is., 
Wolley-Dod 3501 (BOL, K): Table Bay, Ecklon (S): Prior (K): Zeyher 
(SAM): Salt River, Gerstner 6139 (PRE): Mouille Pt., Zeyher 4924 (SAM), 
s.n. (SAM): Green Point, Adamson 1826 (BOL): Camps Bay, Maude 88 
(K): Moss 3271 (BM): Lakeside, Adamson 3710: Muizenberg, Michell (CT): 
St. James, L. Bolus (CT): Moss 18177 (BM): Wolley-Dod 247 (BOL): 
2147 (BOL, BM): Kalk Bay, Zeyher (SAM): Glencairn, Salter 270/10 (BM): 
Simonstown, Wright (K): Platboom, Adamson 3333 (CT), 3334: Buffels 
Bay, Levyns 7883 (CT): Cape Point, Goulimis (NBG). 

STELLENBOSCH. Strand, Hafstrom (S): Rogers (K). 

BREDASDORP. Arniston, Galpin 11341 (K, PRE). 

MOSSEL BAY. Mossel Bay, Rogers 4251 (BOL, GRA). 

OUDTSHOORN. Oudtshoorn, Bolus (BOL). 

GEORGE. Wilderness, Compton 14332 (NBG). 

KNYSNA. Groote River, Fourcade, 1463 (BOL, GRA): 1977 (BOL 
GRA, K): Keurbooms River, Codd 3571 (PRE): Compton 23551 (NBG). 

HUMANSDORP. Slang River, E. P. Phillips 1631 (K). 

UITENHAGE. Uitenhage, Zeyher 398 (BM, K): Swartkops River, 
Ecklon 138 (GRA): Theron 576 (PRE): Zeyher 2318 (S), 2631 (S, SAM), 
s.n. (SAM). 

PORT ELIZABETH. Port Elizabeth, Cruden 481 (GRA): Drege (S): 
Ecklon (S): Ecklon de Zeyher 2128 (GRA): Holland 3765 (BOL): Kemsley 
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(GRA): Zeyher 2126 (S, SAM), s.n. (SAM): Humewood, Long 221 (GRA, 
K): Paterson 617 (GRA). 

BATHURST. Port Alfred, Adamson 5255: Barker 2322 (NBG): 
Bennie 308 (GRA): Britten 674 (GRA, PRE): Dyer 2017 (GRA, K, PRE): 
Galpin 313 (PRE): 1838 (PRE): Rogers 28065 (GRA): Salisbury 43 (GRA): 
Schonland 1533 (GRA, PRE): Tyson (PRE). 

EAST LONDON. East London, Galpin 1838 (BOL): Buffalo River, 
Rattray 1272 (PRE): Nahoon, Nanni 85 (PRE). 

KOMGHA. Kei Mouth, Flanagan 616 (GRA, PRE, SAM). 

KENTANI. Kentani, Edwards (BOL): Pegler 1314 (BM, BOL, GRA, 
K, PRE, SAM). 

WILLOWVALE. Qora River, Hilner 454 (GRA, PRE). 

Cultivated:—Anderssen (S). 


19. T. verrucosa Fenzl in Fl. Cap. 2. 465. 1862. 

A stout glistening succulent herb. Stems erect or semi-erect, woody 
at the base, much branched, the branches often divaricate. Young stems 
pale-coloured, 2—4 mm. diam., densely papulose and with a few scales. 
Leaves palish green, succulent, papulose, oblanceolate, oblong or elliptical, 
up to 3-5 cm. long and 0-8 cm. wide, narrowed at the base but not petio- 
late, usually revolute. Flowers sessile or nearly so, in groups of 2—3, 
the upper with very small bracts, the uppermost male, often crowded. 
Perianth densely papulose, the segments broadly ovate, subacute. Stamens 
numerous: anthers oblong, fawn-coloured. Styles 2, thick, dark-coloured. 
Fruit 4-winged, papulose, green, rounded in outline but indented at the 
top, 1-5—2 cm. long, and wide, the wings when dry reticulately veined. 

The type is Drege 7031 in herb. Vienna, lectotype (K). 

Shale rocks in the karroo. 

S.W.A. Luderitz, Kinges 2636 (PRE). 

NAMAQUALAND. Sabatsfontein, Maguire 406 (NBG). 

VAN RHYNSDORP. Ebenezer, Drege (S): Nieuwerust, Adamson 
4983: Strandfontein, Acocks 15015 (K, PRE). 

WORCESTER. Karroo Gdn., Barker 5923 (NBG): van Breda 120 
(BOL, PRE): Orchard, Rogers 16771 (K). 

ROBERTSON. West of Robertson, Adamson 5155: Melle (BOL, 
NBG): Morris 151 (NBG): Ashton, Adamson 4649. 

MONTAGU. Koo, Adamson 5105: Barrydale, Adamson 5116, 5118. 

HEIDELBERG. Lemoenshoek, Adamson 4596. 5132, 5139: Road to 
Garcias Pass, Adamson 5144. 

PRINCE ALBERT. Prince Albert, Bolus 11513 p. pte. (PRE). 

Without locality:—Drege 7031 (K). 
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20. T. namaquensis Schltr. Bot. Jahrb. 27. 124. 1900. 

An erect succulent papulose herb. Stems woody at the base, the younger 
densely papulose-hirsute but not glistening. Leaves papulose-hirsute, 
narrow-lanceolate, up to 6 em. long, 0-4—0-6 cm. wide, narrowed at 
both ends, at the base almost petiolate, revolute. Flowers in a spike-like 
inflorescence, in groups. Pedicels 0-3 
small or wanting. Perianth densely papulose-hirsute. Stamens many: 
anthers oblong, yellow. Styles usually 3, less often 4 or 5. Fruit densely 
papulose-hirsute, less than 1 em. long and wide, 4-winged, retuse at the 
top, slightly narrowed at the base. 

The type is Schlechter 8184. 

Shale rocks in the arid N.W. coastal belt. 

Much like T. verrucosa but more slender, with narrower almost petio- 
late leaves, pedicellate flowers and smaller fruit. 

NAMAQUALAND. Wallekraal, Adamson 5032. 

VAN RHYNSDORP. Kareeberg, Schlechter 8184 (BM, BOL, GRA, K, 
PRE, 8): North of Van Rhynsdorp, Godman 741 (BM). 

CLANWILLIAM. Heerenlogement, Pearson 6784 (BOL). 

PIKETBERG. Sauer, Steyn 548 (NBG): Zootkloof, Barker 5806 
(NBG): Piketberg, van Breda 350 (PRE): Redelingshuis, Compton 15048 
(NBG). 

CALVINIA. Botter Kloof, Maguire 204 (NBG). 

Without locality:— Drege 7050 (S). 


Series 5. Macranthae Fenzl in Fl. Cap. 2. 461. 1862. 

Perennial herbs woody at the base only, usually coarsely hairy. 
Leaves flat, petiolate, not succulent. Flowers large, the perianth segments 
0-5—1 em. long, brightly coloured inside. Stamens many. Styles 2—4. 
Fruit large, with 4 thin dry wings. 

The type species is T. hirsuta L. f. 


KEY TO THE SPECIES. 


l. Flowers yellow: perianth segments hispid, erect, connate and con- 


stricted at the base: leaves hispid .. hirsuta 
1. Flowers purple-red: Spore Paes thinly hairy, spreading, free: 
leaves ciliate .. rosea 


21. T. hirsuta Linn. f. Supp. Pl. 258. 1781. T. villosa Poir. Ene. Meth. 
Bot. 7. 604. 1806. 

A coursely hary rather rigid erect or ascending herb, up to 50 cm. high. 
Stems woody at the base, persistent but the flowering seasonal. Young 
stems stout, 3—5 mm. diam., covered with stiff spreading hairs. Leaves 
coarsely hairy all over, decreasing in size from below upwards, the lower 
elliptical or oblong, 2—6 cm. long, 1—2 em. wide, narrowed at both ends, 
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the upper lanceolate, 0-6 cm. or less wide, very shortly petiolate. Flowers 
on erect branches in axillary groups of 2—4. Pedicels densely hairy, 2—5 
mm. long. Perianth brownish or greenish-brown and hispid outside, 
bright yellow inside: segments 5—7 mm. or occasionally more long, 
connate and constricted at the base, the lobes flat, oblong, obtuse. Stamens 
numerous, less than half as long as the perianth: anthers narrow-oblong. 
Ovary densely hispid with spreading hairs: styles 3, less often 2 or 4, as 
long as the stamens. Fruit 1-2—2-5 cm. long, 0-9—2-2 wide, rounded 
at the base, flat or emarginate at the top, with a coarsely hairy tubercle 
between the slightly undulate wings. 

The type is in herb. Thunberg, Uppsala. 

Sandy soils in dry sclerophyll country in the Clanwilliam region. 

CALVINIA. Nieuwoudtville, Leipoldt (BOL): Lokerberg, Acocks 
17082 (PRE): Doorn River. Hugo (GRA): Botter Kloof. Compton 20906 
(BOL, NBG). 

VAN RHYNSDORP. Van Rhynsdorp, Adamson 4539: Sandkraal, 
Acocks 14837 (K, PRE): Knechtsvlakte, Leipoldt 4019 (BOL): Klaver, 
Steyn 405 (NBG): Nardouw, Lewis (SAM): Stokoe (SAM). 

CLANWILLIAM. Clanwilliam. Adamson 4488: Pappe (SAM): Barrage. 
Compton 11341 (NBG): Alpba Farm, Salter 7557 (BOL): Bulshoek, Maguire 
931 (NBG): Brakfontein, Ecklon & Zeyher 2120 (GRA, S, SAM): Zeyher 
76 (S). s.n. (S): Heerenlogement, Zeyher 713 (BM. BOL, K, PRE. S. SAM): 
Zeekoe Vlei. Leryns 1236 (CT): Berg Vlei. Compton 20039 (NBG): Olifants 
River. Schlechter 5043 (BM, K. S.): Steyn 499 (NBG): Wilman 848 (BOL): 
Zeyher 9- (SAM), sn. (SAM). 

PIKETBERG. Eendekuil, Hafstrom æ Acock 439 (PRE, S): Het 
Kruis, Barker 2584 (NBG): Stephens & Glover 8716 (K): Sauer, Compton 
15092 (NBG): Piketberg, Barker 5772 (NBG): Bolus 13557 (BOL): 
Edwards 167 (BOL): Esterhuysen 5599 (BOL): Guthrie 2609 (NBG): 
Thorne (SAM): Kapiteins Kloof, Stokoe (SAM): Elandsberg. Pillans 7900 
(BOL): Porterville, Schlechter 4897 (BM. K, PRE. S): 4899 (GRA): Berg 
River, Pillans (BOL): Road to Clanwilliam, Godman 546 (BM). 

WORCESTER. Du Toits Kloof, Drege (S). 

Without locality:—Drege (BM, K): Ecklon & Zeyher 2130 (K, PRE): 
Masson (BM): Pearson 7783 (K): Zeyher s.n. (K). 


22. T. rosea Schltr. Bot. Jahrb. 27. 124. 1900. 

A hairy sprawling herb growing from a tap root. Stems up to 60 cm. 
long, terete, woody at the base, the youngest with spreading hairs, the 
hairs often red. Leaves dark green or purplish, 2—7 cm. long, 0-5—1-7 cm. 
wide, elliptical or oblong, much narrowed at both ends, petiolate. Leaf 
blades flat, hairy at the edges and on the midrib below. Flowers in the 
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upper axils, solitary or 2—3 together. Pedicels 1—8 mm. long, densely 
hairy. Bracts smaller than the leaves, the upper very small. Perianth 
hairy, dark purplish outside, red or red-purple inside, the segments 
almost free, 0-5—0-9 cm. long, acute. Stamens numerous, about two- 
thirds as long as the perianth: anthers ovate, yellow. Ovary densely 
hairy, the hairs commonly red. Styles 2—3, slightly longer than the 
stamens. Fruit 1-5—2 cm. long, 1-5—1-8 cm. wide, the wings with coarse 
hairs on the edges. A distinct ridge, sometimes coarsely hairy, between 
the wings. 

The type is Schlechter 7993. 

Rocks or rocky places in the dry sclerophyll in the Clanwilliam region. 

CALVINIA. Willems River, Leipoldt 867 (BM, K, SAM). 

VAN RHYNSDORP. Klaver, Andreae 445 (PRE): Compton 20691, 
20721 (NBG): Nardouw, Compton 20765 (NBG): Johnson 239 (NBG): 
Nardouw Pass, Stokoe (SAM). 

CLANWILLIAM. Clanwilliam, Adamson 4471, 4487, 4955: Barker 
6191 (NBG): Bond 1076 (NBG): Bolus 8993 (K, NBG, PRE): Guthrie 
4816 (NBG): Henrici 2109, 3459, 3469 (PRE): Maguire 122 (NBG): 
Smuts (PRE): Thode A1999 (PRE): Pakhuis Pass, Adamson 4519: 
Godman 584 (BM): Bidouw, Maguire 1849 (NBG): Lamberts Bay, van 
Nouhuys ie Bulshoek, Johnson 183, 186 (NBG): Brandewyn River, 
Maguire 259 (NBG): Karrooberg, L. Bolus (NBG, PRE): Olifants River, 
Acocks foo (K, PRE): Compton 20020, 20963 (NBG): Galpin 11507 (K, 
PRE): Schlechter 7993 (BM, GRA, K, PRE, S): Steyn 377 (NBG): Story 
2963 (K, PRE): Krydouw, Steyn 520 (NBG): Krantzvlei, Gillett 4042 
(PRE): Hex River, Esterhuysen (NBG, 1317/37): Citrusdal, Compton 4282 
(NBG): Hall 123 (NBG): Modderfontein, MacGregor 205 (K). 

PIKETBERG. Het Kruis, Stephens & Glover 8722 (BM): de Hoek, 
Compton 19955 (NBG). 


Ser. 6. Pedunculares Fenzl in Fl. Cap. 2. 460. 1862. 

Prostrate or sprawling herbs usually tuberous. Aerial stems annual. 
Flowers rather large, axillary and terminal, solitary or more often in cymes 
or cymose umbels. Pedicels long. Fruit winged or not. 

The type species is T. herbacea L. 


KEY TO THE SPECIES. 


1. Fruit winged. 
2. Flowers in terminal or axillary umbellate groups: lower leaves 
obtuse. 
3. Lower leaves broad-ovate or rotund: pa flowers all 
along the stem: styles as long as the stamens. : . nigrescens 
3. Lower leaves narrow-oblong or obovate: fener Saly at The 
top of the stem: styles distinctly longer than the stamens .. portulacoides 
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. Flowers all axillary. 
4. Flowers in umbellate groups: lower leaves obtuse . . .. nigrescens 
4. Flowers solitary: lower leaves acute or subacute . . -- halimoides 
1. Fruit not winged. 
5. Flowers mostly in a terminal umbel: fruit conical, smooth, with 


projecting angles when dry herbacea 
. Flowers solitary, axillary: fruit spheric sal, c covered with crowded 
ida scales .. oe AN o E Eo oe .. sphaerocarpa 


23. T. nigrescens Ecklon € Zeyher Enum. 323. 1837. T. heterophylla 
E. € Z. l.c. 324. (p. pte). 

A soft slightly succulent prostrate herb, green or purplish. Underground 
part a fusiform or cylindrical tuber. Stems much branched, up to 50 cm. 
long, glabrous or more commonly papulose or covered with hair-like 
seales. Leaves papulose, petiolate, variable in size and shape, the lower 
larger, broadly oval or almost orbicular, 1—8 cm. long, 0:6—3-5 cm. 
wide, obtuse, gradually narrowed at the base to a petiole 0-5—3 cm. 
long, the upper smaller, narrower and more pointed. Flowers numerous. 
bisexual and male, pedicellate, terminal and axillary, on the main stem 
and on short lateral branches, in umbellate groups of 2—7 or the lowest 
occasionally solitary. Flowers not confined to the apical region. Pedicels 
slender, either papulose or hairy, 0-5—2-5 em. long, but most commonly 
0-5—1:2 cm. Perianth green, papulose or hairy, the segments 4 or 5, 
about 3 mm. long, broadly ovate, more or less acute. Stamens numerous, 
half as long as the perianth: anthers yellow, oval or oblong, half as long 
as the filaments. Styles 3—4, as long as or slightly longer than the stamens. 
Fruit black, 4-winged, 0-5—1-5 em. long and about as wide, indented at 
the top, slightly narrowed at the base, the wings rather thin, smooth, with 
an inconspicuous intermediate tubercle between. 

The type is Zeyher (Grootepost) in herb. Berlin: lectotype in herb. 
Sonder, (5). 

Sand at rather low altitudes. 

The whole plant usually becomes black on drying. Variable in size, 
leaf-shape, degree of hairiness, and in the number and arrangement of the 
flowers. Axillary umbels are often replaced by short branches bearing 
small leaves and numerous flowers. The varieties enumerated in FI. 
Capensis do not seem to be sharply separable and cannot be maintained. 

NAMAQUALAND. Kamiesberg. Wilgekloof. Pearson 6807 (BOL. K): 
above Garies, Adamson 5060: s.l. Drege (S). 

CALVINIA. Nieuwoudtville, Lavis (BOL): Groot Vlei, Leighton 1234 
(BOL). 

VAN RHYNSDORP. Knechtsvlakte, Leipoldt 4017 (PRE, p. pte.). 

CLANWILLIAM. Pakhuis Pass, Adamson 4522, 4964-5: Compton 
6848 (NBG): do. East side, Adamson 5069: Wuppertal, Bolus (BOL): 
Clanwilliam, Adamson 4497-9: Lange Kloof. Schlechter 8034 (BM, BOL, 


The South African Species of Aizoaceae. 137 


GRA, K, PRE, 8): Vogelfontein, Levyns 1168 (CT): Zeekoevlei, Bond 
1072 (NBG): Graafwater, Adamson 4505, 4507: Leipoldt 4020 (BOL): 
Uitkomst, Esterhuysen 5000 (BOL): Brakfontein, Zeyher 2119 (S), s.n. 
(S, SAM): Olifants River, Ecklon & Zeyher (76.7) (PRE): E. P. Phillips 
(BOL): Warm Baths, Compton 5381 (NBG): E. P. Phillips 7244 (BOL): 
Stephens 7244 (K): Modderfontein, Compton 4326 (BOL): Gillett 3697 
(BOL): Road to Elands Kloof, Story 2996 (PRE): Greys Pass, Maguire 100 
(NBG). 

PIKETBERG. Het Kruis, Barker 6373 (NBG): Stephens & Glover 
8717 (BOL, K): Piketberg, Bolus 7542-3 (BOL): Guthrie (NBG): Steyn 529 
(NBG): Zeyher 715 (BM, K, PRE, S, SAM): Versvelds Pass, Compton 10903 
(NBG). 

HOPEFIELD. Hopefield, Bolus 12694 (BOL): Darling, Hutchinson 
215 (K). 

MALMESBURY. Malmesbury, Cohen (NBG): Compton 7804 (NBG): 
Gillett 3614 (BOL): Wilman (BOL): Moorreesburg, Bolus 9961 (BOL). 

CAPE. Yserfontein, Esterhuysen 3055 (BOL): Cohen (NBG): Cape 
Flats, Zeyher 7 (SAM), s.n. (S). 

STELLENBOSCH. Brakenfel, Acock 4637 (S): Hafstrom æ Acock 438 
(PRE, S): Stikland, Acock 552 (S). 

TULBAGH. Tulbagh, Bolus 5300 (BOL), s.n. (BOL). 

WORCESTER. Grootpost, Ecklon 19 (S): Zeyher (S, SAM): Worcester, 
Thorne (SAM). 

BREDASDORP. Struys Bay, Esterhuysen 2974 (BOL). 

Without locality:—Alexander (PRE): Ecklon 2117, 2119 (K): Olden- 
burg (BM): Ryder (K): Verreaux (S): Zeyher 629 (K). 

Specimens (Adamson 5073) collected between the north side of Pakhuis 
Pass and Doorn River may represent a separate species. They differ 
from T. nigrescens in being unusually large, with flowers in axillary groups 
of 4—8, with rather short pedicels, 0-3—0-5 cm., and with fruit with a 
distinct intermediate tubercle between the wings. The material is in- 
sufficient for accurate determination. 


24. T. portulacoides Fenzl. Cap. 2. 462. 1862. T. chenopodioides 
E. & Z. Enum. 324. 1837 (p. pte.). 

Allied to T. nigrescens but much smaller, more slender and almost 
glabrous. Tuber cylindrical. Stems several, persistent at the base, usually 
prostrate, 10—30 em. long. Leaves obovate or oblanceolate, obtuse, 
narrowed to a petiole, the lower 1—2-5 em. long, 0:4—0-7 cm. wide, 
the upper small. Flowers confined to the apical region, 2—7 in a terminal 
umbel, others usually in groups of 2—3 in the upper axils. Pedicels slender, 
papulose, 1—1-8 cm. long. Perianth fawn-coloured, sometimes reddish 
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outside, the segments 4 or 5, linear-oblong 3—4 mm. long, densely papu- 
lose outside, concave inside. acute but apparently obtuse owing to the 
incurved tip. Stamens about half as long as the perianth: anthers pale 
yellow or fawn-coloured, oval. Styles 2—4, rarely 5, longer than the 
stamens, almost as long as the perianth. Fruit 4-winged, 0-6—1:7 cm. 
long, 0-4—1-4 cm. wide with no intermediate ridge or tubercle between 
the wings. 

The type is Ecklon & Zeyher 2118 (Rietvalley) (S). 

Open sand at low altitudes. 

Two distinct species were issued by Ecklon & Zeyher under the type 
number, 2118, with the name T. chenopodioides. The original description 
of that species is inadequate. Fenzl (l.c.) resolved the confusion. He 
separated and described the two components retaining the original name 
for the plant represented by specimens from Saldanha Bay. Those 
represented by specimens from Rietvalley he described as this species. 

Often confused with T. nigrescens but distinguished by the slender 
habit, narrower leaves, flowers confined to the apical region, long pedicels 
and long styles. This species does not blacken on drying. 

CALVINIA. Oorlogs Kloof, Maguire 216 (NBG). 

WORCESTER. Hex River, Esterhuysen 10280 (BOL): Wolley- Dod 
4627 (BOL). 

HOPEFIELD. Darling, Adamson 933 (CT): Marloth 4027 (PRE): 
Stokoe (SAM). 

MALMESBURY. Geelbek, Barker 4637 (NBG). 

PAARL. Paarl, Prior (K). 

STELLENBOSCH. Kuils River, Zeyher (SAM). 

CAPE. Melkbosch Strand, Compton 15867 (NBG): Durbanvile, 
Esterhuysen 16016 (BOL): Cape Flats, Adamson 501 (CT): Zeyher (S): 
Vygeskraal, Wolley-Dod 256 (BM): 1510 (BOL, K): Tyge verg, Bolus 
3864 (BOL): Burchell 970 (K): Ecklon (S): Rietvalley. Ecklon d Zeyher 
2118 (S): Paarden Is., Drege (S): Salt River, Marloth 160 (PRE): Maitland, 
Guthrie 936 (NBG): Raapenburg. Guthrie 936 (CT): Muizenbe:<. Pappe (8): 
Schlechter 1259 (BM, GRA, K, S): Chapman’s Bay. Salte» 270/9 (BM): 
Kommetje, Adamson 2914 (CT): Cross 35 (NBG). 

CALEDON. Gansbaai, Gillett 4418 (PRE). 

BREDASDORP. Voélvlei, Levyns 8575 (CT). 

RIVERSDALE. Botteliersfontein, Muir 1632 (PRE). 

HUMANSDORP. Humansdorp, MacOwan 978 (SAM) 

MURRAYSBURG. Murraysburg. Bolus (BOL). 

Without locality:—Nelson (BM): Oldenburg (BM). 

Specimens (Bachmann 1965 (BM, S)) collected at Hopefield may 
represent a distinct species differing in being much larger and with an 
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elongated rhizome, having smaller obtuse papulose leaves, flowers not in 
umbels, and styles not longer than the stamens. The specimens are with- 
out fruit. 


25. T. halimoides Fenzl in Fl. Cap. 2. 463. 1862. T. heterophylla 
E. € Z. Enum. 324. 1837 (p. pte.). 

A rather stout decumbent herb. Stems not much branched, covered 
with coarse spreading hairs. Leaves dark green, papulose, ovate or obovate, 
narrowed at both ends, acute at the tip, gradually narrowed to the petiole: 
lower leaves 2—5 cm. long, 1-5--3 cm. wide, with petioles 0:5—1-2 cm. 
long, upper leaves smaller, narrower and with short or no petioles: petioles 
coarsely hairy. Flowers solitary. axillary, on hairy pedicels 1—3 cm. long. 
Perianth green or brown outside, bright yellow inside: the segments 
4—5, acute, about 0-5 cm. long. Stamens about three-quarters the length 
of the perianth: anthers oblong. Styles 3—5, as long as or slightly longer 
than the stamens. Fruit large, glabrous, 4-winged, 2—2-5 cm. long, 
2—3 cm. wide, widest near the base, notched at the top: wings thin, 
with distinct bulges between. 

The type is Ecklon & Zeyher 87 in herb. Sond. (S). 

Sand or clay, usually among bushes. 

Allied to T. nigrescens but distinguished by the acute leaves, solitary 
flowers and large fruit. 

PIKETBERG. Cement Works. Adamson 4477. 

PAARL. Paarlberg, Ecklon & Zeyher 68 (S): Berg River, Ecklon & 
Zeyher 87 (S). 


Var. procumbens Adamson var. nov. 

A typo differt caulibus prostratis subglabris, foliis minoribus sub- 
coriaceis superne glabris subtus pallidis, florum pedunculis foliis brevior- 
ibus, fructibus alis angustis. 

Stems prostrate, ascending at the tip only, thinly hairy at the tips 
otherwise glabrescent. Leaves rhombic-oval, acute, petiolate: blades 
leatbery, 1—3 cm. long, 0-5—0-8 cm. wide, dark green and glabrous 
above, pale and thinly hairy below: petioles 0-5—1 cm. long. Flowers 
yellow, solitary, on pedicels 0-5—1 cm. long. Wings of the fruit narrow. 

The type is Adamson 4550 (BOL). 

Gravel usually under bushes. 

VAN RHYNSDORP. Van Rhyns Pass, Adamson 4550. 

CALVINIA. Nieuwoudtville, Lavis (BOL). 


26. T. herbacea L. Sp. Pl. 480. 1753. 
A prostrate tuberous herb. Stems slender, up to 50 cm. long, sometimes 
unbranched, glabrous or more commonly covered with hairs or scales. 
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Leaves rather thick, dark green, smooth above, papulose below, petiolate. 
Lower leaves mostly opposite, the blades rotund or broadly ovate, 1—1-6 
cm. long and wide, the petioles 1—2 cm. long: upper leaves alternate, the 
blades acute, 1—1-5 em. long, on petioles 0-5—2 cm. long. Flowers 2—7 
in a terminal umbel, and solitary or paired in the uppermost axils. 
Pedicels hairy or scaly, 2—6 cm. long. Perianth green or red. covered 
with scales outside, bright yellow inside, the segments acute, 0-3—-0-6 em. 
long. Stamens numerous: anthers linear-oblong, orange-yellow. Styles 
2—5, not longer than the stamens. Fruit smooth, green, conical or pear- 
shaped, 1—1-5 cm. long, 0:6—1 cm. diam., obtusely 4-angled when 
fresh, when dry with projecting keels on the angles. 

The type is Comm. Hort. 2: 203, t. 102. 1701. 

Rather dry clay soils at low altitudes, less common on sand. 

A very distinctive species on account of the large flowers on long 
pedicels and wingless fruit. Variable in the degree of hairiness. 

It seems that Linnaeus had not seen this species but took it over from 
the plate. His description merely repeats the earlier one. There is no 
specimen either in his herbarium nor in that of Hort. Cliff. The earliest 
specimen seen is that collected by Masson (BM). 

VAN RHYNSDORP. Van Rhynsdorp, Leipoldt 4017 (PRE p. pte. 
SAM): Knechtsvlakte, Leipoldt 4017 (BOL, SAM). 

CLANWILLIAM. Krom River, Zeyher 3 (SAM): s.n. (S). 

PIKETBERG. The Rest, Levyns 4017 (CT): De Hoek, Compton 
10911. 15005 (NBG): Kersfontein. Esterhuysen 20126 (PRE): Saron, 
Schlechter 7189 (BOL). 7889 (BM, GRA. K, PRE, S): Berg River. Burchell 
982 (K). 

CERES. Hottentots Kloof, Levyns 1510 (CT). 

WORCESTER. Groot Post, Ecklon (S): Ecklon € Zeyher 2115 (S, 
SAM). 

PAARL. Wellington, Kies 50 (NBG): J.. B. Thompson (PRE): 
Paardeberg, Alexander (K). 

HOPEFIELD. Hopefield. Bolus 12695 (BOL): Mamre. Baur 1177 (K): 
Salter 275/13 (BM): Zeyher (GRA). 

MALMESBURY. Malmesbury. Compton 10920 (NBG): Pillans 8992 
(BOL): Abbotsdale. Adamson 4939 (PRE): Kalabas Kraal. Adamson 4932: 
Hutchinson 191 (BOL, K. PRE): Berg River, Pillans (BOL). 

CAPE. Rietvalley, Pappe (K, S): Yserfontein, Acocks 14525 (PRE): 
Durbanville. Acock 260 (S): Cape Flats. Bolus 4027 (BOL): Cape Town. 
Bolus 4027 (BM. K. SAM): Ecklon & Zeyher 2115 (SAM): Lion’s Head, 
Ecklon (Ñ): Ecklon & Zeyher 2115 (GRA): Signal Hill. Adamson 1857 (CT): 
Levyns (CT): Salter 8216 (BOL): Pappe (K): Wolley- Dod 1170 (K): Green 
Point, Prior (K): Sea Point. MacOwan 3385 (GRA). s.n. (SAM): Page (CT): 
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Wolley- Dod 1079 (BM): Llandudno, Compton 8894 (NBG): Raapenburg, 
Guthrie 605 (CT): Observatory, Adamson 2526, 2539 (CT): Kensit (CT). 

CALEDON. Caledon, Garside 295 (K). 

BREDASDORP. Welgelegen, Compton 19506 (NBG). 

MONTAGU. Montagu, Leipoldt (BOL). 

Without locality:—Alexander (BM): Ecklon dæ Zeyher 2115 (Ñ): 
“Hort. Chelsea” (BM): Masson (BM): Pappe (S). 


27. T. sphaerocarpa Adamson sp. nov. 

Herba decumbens hispido-papulosa. Folia late ovata vel superiores 
lanceolata breviter petiolata. Flores solitarii axillares. Ovarium dense 
hispidum, styli 3. Fructus apterus sphaericus squamulis subrigidis 
densissime obtectus. 

Sprawling, papulose. Stems up to 45 cm. long, the younger densely 
papulose-hispid. Leaves acute, ovate, 1—4 cm. long, the lower 1-5 
cm. wide, the upper 0-5—1 cm., narrowed at both ends: petiole 0:2—0-4 
em. long. Flowers solitary, axillary, the upper with very small bracts and 
raceme-like. Pedicels 0-5—1-5 cm. long, densely papulose-hispid, the 
upper divaricate. Perianth segments 4, 3—5 mm. long, broadly ovate, 
subacute, hairy outside, bright yellow inside. Stamens numerous: anthers 
oblong, dull yellow. Ovary densely hispid: styles 3, less often 2. Fruit 
wingless, spherical, 0-5—0-7 em. diam., densely covered with short 
spreading semi-rigid scales. 

The type is Bolus 13558 (BOL). 

Sand among bushes. 

In general habit and leaf like T. herbacea but totally different in 
inflorescence and fruit. 

PIKETBERG. .Base of mts. near Piketberg, Bolus 13558 (BOL). 


2-5 


Ser. 7. Chenopodinae Fenzl in Fl. Cap. 2. 460. 1862. 

Herbs papulose or hairy-papulose, usually prostrate. Flowers sessile 
or nearly so in axillary groups. 

The type species is T. chenopodioides E. & Z. emend. Fenzl. 


KEY TO THE SPECIES. 


l. Fruit not winged: stamens numerous. 
2. Styles 3—5, twice as long as the perianth: fruit with projecting 


ridges z: T TIR T T ae T .. chenopodioides 
2. Styles 2—3, not exceeding the perianth: fruit with ridges not 
projecting .. ae Sr F: as ae aye .. Pillansia 
1. Fruit winged: stamens 5—8: style l: lower leaves petiolate, the 
upper sessile .. Sd ve mn ne e TE .. galenioides 


28. T. chenopodioides E. & Z. Enum. 324. 1837. (p. pte.). emend. Fenzl 
in Fl. Cap. 2. 463. 1862. T. macrostylis Schltr. Bot. Jahrb. 27. 124. 1900. 
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Herbaceous, flaccid but slightly succulent. papulose. Stems up to 
40 cm. long, sprawling with erect branches. Leaves petiolate, elliptic- 
oblong, narrowed at both ends, 2—5-5 cm. long, 0-7—1-7 cm. wide. 
Flowers in the upper axils, in groups of 2—5, sessile or on very short 
pedicels. Perianth segments papulose. oblong, obtuse. Stamens numerous, 
vellow or red: anthers short ovoid. Styles 3—5, red, about twice as long 
as the perianth. Fruit with 8 distinct projecting ridges but not winged, 
truncate at the top, 0-6 cm. long and about as wide, usually papulose. 

The type is Ecklon & Zeyher 2118 (Saldanha Bay) in herb. Sond. (S). 

Open sand on the coastal plain in the Saldanha Bay region. 

(For notes on the type specimen cf. under T. portulacoides.) 

CLANWILLIAM Zuurfontein, Schlechter 8529 (BM, BOL, GRA, K, 
PRE, S), (type of T. macrostylis.) 

HOPEFIELD. Saldanha Bay, Ecklon & Zeyher 2118 p. pte. (5): 
Zeyher sn. (S, SAM): Hopefield, Compton 15881 (NBG): Leighton 757 
(BOL): Lewis (SAM): Vredenburg, Lewis (SAM). 

MALMESBURY. Geelbek. Barker 4630 (NBG): Berg River. Barker 
4054 (NBG). 


29. T. Pillansii Adamson sp. nov. 

Herba papulosa. Folia oblongo-lanceolata basi cuneato-petiolata. 
Flores axillares sessiles aggregati superiores masculi. Perigonii segmenta 
papulosissima subacuta. Stamina numerosa. Styli 2—3, raro 4, perigonio 
breviores. Fructus apterus cylindrico-rotundus truncatus 8-costatus. 

A many-stemmed papulose herb gray-green in colour. Leaves oblong- 
lanceolate, narrowed to a distinct petiole: blades 2—3 cm. long, 0-5—0-8 
cm. wide: petiole about 2 cm. long. Flowers aggregated, sessile, very 
papulose, the upper male. Perianth segments triangular subacute. 
Stamens about 20, the anthers oblong. Styles 2—3, rarely 4, longer than 
the stamens but shorter than the perianth. Fruit rotund-cylindrical, 
truncate, 4—6 mm. long or rarely 8—9 mm., about 4 mm. diam., with 8 
longitudinal obtuse ridges, close and not much projecting. 

The type is Adamson 5020 (BOL). 

Open sand in river beds. 

Allied to T. chenopodioides but distinguished by the crowded flowers, 
short styles, and the fruit. 

NAMAQUALAND. Hondeklip Bay, Pillans (BOL): Wallekraal, 
Adamson 5020. 2 


30. T. galenioides Fenzl in Fl. Cap. 2. 463. 1862. 
A rather coarse yellow-green herb, covered all over with hair-like 
scales. Stems 15—35 cm. long, prostrate with erect or semi-erect branches: 
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internodes elongated below but short near the tips. Leaves ovate or oblong, 
the lower petiolate, the upper sessile, 2—5 cm. long, 0-8—1-8 cm. wide, 
rather thick, subobtuse. Petioles of the lower leaves as long as the blades. 
Flowers almost sessile, crowded in the upper axils, sometimes forming a 
spike-like mass. Perianth densely covered with hair-like scales, the seg- 
ments oblong, obtuse. Stamens 5—8: anthers linear-oblong. Style 1, as 
long as the perianth. Fruit 4-winged, 0-7—1-2 cm. long, 0-4—0-8 cm. 
wide, rounded at the base, indented at the top, with acute projecting 
tubercles between the wings. Wings papulose, reticulate when dry. 

The lectotype is Drege (Blaauwberg) in herb. Sonder (S). 

Dry sclerophyll usually on rocks. 

A distinctive but rare species. It is quite exceptional in the small 
number of stamens but in other features clearly associated with this 
subgenus. 

CLANWILLIAM. Blaauwberg, Drege (S): Kradouw Krantz, Pearson 
5325 (BOL, K). 

Without locality:—Drege 7034a (K). 


Sub-gen. 2. TETRAGONOIDES 


Sub-gen. 2. TETRAGONOIDES DC. Prodr. 3. 452. 1828. Demidovia 
(Pall.) O. Kuntze in v. Post & Kuntz Lex. Gen. Phan. 554. 1904. Pro gen. 
Pall. Hort. Demid. 150. t. 1. 1781. 

Herbs, usually annual, more or less prostrate. Flowers sessile or nearly 
so, solitary or in groups. Stamens as many as and alternate with the 
perianth segments, or sometimes in pairs, sometimes fewer in number. 
Ovary distinctly projecting above the insertion of the perianth. Fruit 
not winged, often with ridges or projections at the top or sides. 

The type species is T. expansa Murr. 

This subgenus occurs in Australasia, 8. America and elsewhere. 

The small number of stamens and the incompletely inferior ovary 
suggest relationships with other genera in the family and that this may be 
the least specialised of the subgenera. 


Key TO THE SPECIES. 


|. Flowers in groups of 3—5 or more. 
. Flowers sessile: ovary projecting as a cone: fruit with 3—4 flat 
angular projections at the top... microptera 
2. Flowers shortly pedicellate: ovary with 2—3 obtuse projections 
round the styles: fruit se tbe with spine-like eo ths on the 


ridges pa w : Be .. echinata 
1. Flowers solitary or less often in pairs. 
3. Fruit covered all over with spine-like outgrowths e .. acanthocarpa 


3. Fruit without spine-like outgrowths. 
4. Papulose-hairy all over: stamens as many as the perianth 
segments: fruit ridged . Rs caesia 
4. Glabrous-papulose: stamens twice as ‘many as the perianth 
segments: fruit smooth, with horn-like projections at the top expansa 
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31. T. echinata Ait. Hort. Kew. 2. 177. 1789. DC. Hist. Pl. Grass. 2. 
113. 1799. 

A more or less prostrate many-stemmed papulose slightly succulent 
annual. Stems up to 40 em. long, with raised decurrent lines from the leaf 
bases. Leaves petiolate, the blades oval, rhombic or deltoid, or occasionally 
almost orbicular, 1—2-5 cm. long, 0:8—1-75 cm. wide, obtuse: petiole 
0-3—0-8 cm. long. Flowers small, 2 mm. long, in axillary groups of 2—4, 
on very short pedicels. Perianth densely papulose, the segments 3—5, 
erect, triangular, obtuse, concave inside. Stamens 3—5, alternate with the 
perianth segments but occasionally paired: anthers oval. Styles usually 3, 
less often 4 or 5, not longer than the stamens. Ovary densely papulose, 
inferior but with 3—5 obtuse projections opposite the perianth segments. 
Fruit papulose, 3—5 mm. long and wide, rounded or partly truncate at 
the top, with 3—5 projecting ridges each with few or many spine-like 
outgrowths. 

The type is Masson “Hort. Kew.” (BM). 

Open places. A pioneer plant. Sometimes spreading as a roadside 
weed. 

Rather variable in size, leaf-shape and the degree of papulosity. On 
the fruit the water storage cells may project as much as the spine-like 
outgrowths. 

CALEDON. Caledon, Adamson 4573: Sonderende, Ecklon d: Zeyher 
2116 (SAM): Zeyher (SAM). 

SWELLENDAM. Storms Vlei, Adamson 4586: Ecklon æ Zeyher 
(SAM): Breede River, Ecklon æ Zeyher 88.7 (S). 

RIVERSDALE. Riversdale, Muir 2741 (PRE). 

ROBERTSON. Ashton. Adamson 4648. 

LADISMITH. Little Karroo, Adamson 4631. 

WORCESTER. Hex River, Wolley- Dod 4019 (BOL, K). 

LAINGSBURG. Whitehill, Compton 2907 (BOL), 10877 (NBG). 

PRINCE ALBERT. Prince Albert, Bolus 10914 (PRE). 

MURRAYSBURG. Murraysburg, Tyson 29 (SAM). 

GRAAFF-REINET. Graaff-Reinet, Bolus 100 (BM. K), 110 (BOL, S): 
Ecklon æ Zeyher 88 (S). 

CRADOCK. Cradock, Cooper 1300 (BM, K): Henrici 4569 (PRE): 
Kensit (BOL). 

SOMERSET EAST. Somerset East, Bowker (K). 

UITENHAGE. Enon, Drege (S): Uitenhage, Ecklon 20 (S): Swartkops 
River, Ecklon & Zeyher 2116 (SAM): Zeyher 2627 (S, SAM). s.n. (SAM): 
Sundays River, Ecklon (S). 
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ALBANY. Grahamstown, Ecklon (S): Bothas Hill, Dyer 1415 (GRA, 
PRE): Fish River, Barker 19 (K, GRA): Bathurst Valley, Britten 5426 
(GRA). 

FORT BEAUFORT. Fort Beaufort, J. S. Taylor (GRA): Lower 
Blinkwater, Story 1704 (PRE). 

Without locality:—Drege 7028 (BM, K): “G.K.” (S): “Hort. Kew.” 
(Masson) (BM): “W.M.” (S). 


32. T. microptera Fenzl in Fl. Cap. 2. 461. 1862. 

A prostrate much branched slightly succulent annual. Stems up to 
50 cm. long, usually papulose. Leaves petiolate, glistening papulose 
the blades broadly ovate or orbicular, 0-5—2 em. long, 0-5—1-8 cm. wide, 
obtuse: petioles 0-4—1-2 em. long. Flowers 1—1-5 mm. long, axillary, 
sessile, in groups of 2—5. Perianth very papulose, the segments 3—4, 
triangular, subacute, slightly concave inside. Stamens usually as many as 
and alternate with the perianth, sometimes fewer: anthers small, oval. 
Ovary projecting as a cone almost as long as the perianth. Styles 2—3, 
very short. Fruit papulose, obpyramidal, rounded at the base, truncate 
at the top, 2—4 mm. long and wide, with 3—4 projecting ridges forming 
flat triangular extensions at the top. 

The type is Drege 2932 in herb. Vienna, lectotype Drege (Ebenezer) 
in herb. Sonder. (S). 

A pioneer on open soil in arid regions, also as a roadside weed else- 
where. 

Like T. echinata but distinguished by the broader leaves, sessile 
flowers, less inferior ovary, and the fruit without spine-like out-growths. 
The fruit may have large papillae and such forms are apt to be confused 
with T. echinata. Var. monosperma Fenzl l.c. seems to be merely a de- 
pauperate state. The plants distributed by Dinter (3905) under the name 
“T. cynocrambe” appear to be this species. 

S.W.A. Luderitz, Kinges 2688 (PRE): Klinghardtberg, Dinter 3905 
(BOL, PRE): Haarlemberg, Pearson 5890 (BOL). 

NAMAQUALAND. Groot Derm, Pillans 5243, 5383 (BOL): Arris 
Drift, Pillans 5242 (K): Steinkopf, Schlechter 1875 (BM, GRA, SAM): 
O’okiep, Bolus 9535 (BOL, K): Brakfontein, Pillans 5570 (BOL): Hesses 
River, Pillans (BOL): Nieuwekloof, Schlechter 9044 (BM, BOL): Bitter- 
fontein, Zeyher 116 (S), 716 (BOL, K, SAM). 

CALVINIA. Loeriesfontein, Pearson 4845 (K): Blaauwkrantz, 
Adamson 4553. 

KENHARDT. Tantelboskalk, Adamson 2089. 

VAN RHYNSDORP. Ebenezer, Drege (S): nr. Nieuwerust, Adamson 
4536, 4973, 4975, 4979. 
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CLANWILLIAM. Lamberts Bay, Adamson 4512: Farrs River. 
Schlechter 8097 (BM, BOL, GRA, K, S, PRE): Grays Pass, Schlechter 
10762 (BM, BOL, K, PRE, 8). 

CERES. Karroo Poort, Wall (S). 

SUTHERLAND. Verlaten Kloof, Hafstrom d: Acock 441 (PRE, S), 
444 (S). 

WORCESTER. Hex River, Malleson 11220 (NBG), s.n. (BOL): Veld 
Reserve, van Breda 47 (PRE). 

LAINGSBURG. Whitehill, Compton 3253 (BOL). 

PRINCE ALBERT. Prince Albert, Bolus (BOL). 

STELLENBOSCH. Strand. Parker 3510 (BOL. K. NBG): Brakenfel. 
Acock 2134 (S). 

CAPE. Strandfontein, Acock 677 (S): Retreat, Schlechter (BOL). 

CALEDON. Gansbaai, Compton 18231 (NBG). 

SWELLENDAM. Port Beaufort, Adamson 4608. 

LADISMITH. Ladismith, Adamson 4629. 

GRAAFF-REINET. Graaff-Reinet, Bolus (GRA). 

PEARSTON. Pearston, Palmer (BOL). 

KNYSNA. Groot River, Muir 4275 (PRE). 

ALBANY. Grahamstown, Ecklon (S). 

Without locality:—Drege 7026 (K), (T. decumbens b) (BM, K): Prior 
(K). 


Var. platycarpa Adamson var. nov. 

A typo differt fructibus majoribus subcompressis carinis lateralibus 
ceteris multo latioribus. 

Larger than the typical plant. Fruit 0-5—0:8 cm. long and wide, 
compressed, with two large lateral ridges much wider and more extended 
than the three small obtuse ones on each face. 

TULBAGH. Tulbagh Waterfall, Herre (BOL) (type). 


33. T. acanthocarpa Adamson sp. nov. 

T. echinatae affinis sed differt foliis minoribus. floribus solitariis. 
fructibus cylindrico-sphaericis non carinatis spinis acutis numerosis 
obtectis. 

Prostrate herb with stems 10—25 cm. long. Leaves elliptical or rhombic, ` 
rather thick, papulose: blades 0-5—1 cm. long. 0-4—0-7 cm. wide: 
petioles 0-4—0-7 cm. long. Flowers axillary, solitary, on pedicels 0: 1—0- 3 
em. long. Perianth segments +, connate at the base, rather thin, erect, 
obtuse, broadly triangular. Stamens 4, alternate with and shorter than the 
perianth segments: anthers rounded. Ovary inferior, coarsely papulose, 
bulging as a flattened cone above the insertion of the perianth: styles, 3, 
rarely 2 or 4. Fruit 0-4—0-5 em. long, 0-3 cm. diam., truncate at the base, 
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not ridged, covered all over with rigid spines 1—1-5 mm. long. Both 
fruit and spines papulose. The fruiting pedicel may be up to 0-6 em. long. 

The type is Gill 206 (BOL). 

Open ground in the central Karroo. 

Like T. echinata but with solitary flowers, and much larger spine- 
covered fruit with no ridges. 

C.G.H. 

MIDDELBURG. Grootfontein, Gill 206 (BOL): Theron 751 (K, PRE). 

HANOVER. Hanover, Henrici 3928 (PRE). 

SOMERSET EAST. Somerset East, Acocks 12017 (PRE). 

O.F.S. 

FAURESMITH. Fauresmith, Henrici 3037 (PRE). 

A specimen from Kenya (Bogden 3400 (K)) may be this species. 


34. T. caesia Adamson sp. nov. 

Herba dense papulosa ramosa. Folia petiolata. Flores axillares 
saepissime solitarii breviter pedicellati. Styli 2. Fructus apice truncatus 
4-carinatus carinis obtusis apice haud dilatatis, spinis nullis. 

A densely papulose herb with many prostrate stems up to 40 cm. long. 
Stems much branched, covered with glistening papillae and some trans- 
parent scales. Leaves dark green when fresh but gray-green when dry, 
semi-succulent, petiolate: blades deltoid, rhombic or ovate, 0-5—3 cm. 
long, 0:5—2 cm. wide: petioles as long as the blades. Flowers most often 
solitary, on pedicels 1—6 mm. long. Perianth segments 4, densely papu- 
lose outside, about 1 mm. long, obtuse, hooded, with a tuft of scales at the 
tip. Stamens 4—6, commonly 5: anthers rounded. Ovary swollen, densely 
papulose, 4-ridged, projecting as a cone half as long as the perianth. 
Styles 2, very short. Fruit barrel-shaped, about 3 mm. long, 2-5 mm. diam., 
truncate at the ends, slightly narrowed to the base, with 4, less often 3, 
obtuse ridges not widened at the top and without spines or projections. 

The type is Adamson 4569 (BOL). 

Open sand where moist in spring. 

Like T'. microptera but more succulent, with solitary flowers, and quite 
different fruit. 

CAPE. Cape Flats near Swartklip, Adamson 4569. 


35. T. expansa Murr. Comm. Goet. 6. 13. t. 5. 1783. T. tetragonoides 
(Pall.) O. Kuntze Rev. Gen. 2. 264. 1891. 

A large prostrate somewhat succulent annual with stout stems 1—2 m. 
long. Leaves rhombic, deltoid or rhombic-oval, up to 8 em. long and 4 cm. 
wide, obtuse, petiolate. Flowers solitary or in pairs, axillary, sessile. 
Perianth segments 5. Stamens about 10: anthers rotund. Styles 5—8. 
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Ovary not completely inferior, the top forming a cone as long as the 
perianth. Fruit smooth, conical or top-shaped, 0-5—1 em. long, 0-4—0-7 
cm. diam., with 4 short hard horn-like projections at the top. 
A native of New Zealand often cultivated and occurring locally as a 
casual. It is not persistent and shows no sign of becoming established. 
NATAL. Isipingo. Moss 3218 (BM): Forbes d: Obermeyer 3646 (SAM). 
TRANSVAAL. Milner Park, Johannesburg, Moss 6654 (BM). 
ANGOLA. Loanda. Welwitsch 2378 (BM). 


Sub-gen. 3. ANISOSTIGMA 


Sub-gen. 3. ANISOSTIGMA (Schinz) Engler Pflanzw. Afrik. 3. 148. 
1915. Anisostigma Schinz Bull. Herb. Boiss. 5. App. 3. 78. 1897. (pro gen.). 

Tall shrubs. Leaves glaucous, glabrous. Flowers in cymose panicles. 
Perianth segments 5, distinctly connate. Stamens 5, alternate with the 
perianth segments. Ovary 1-locular with | ovule: styles 4, two long and 2 
short. Fruit 3-winged. 

Only species T. Schenckit. 


36. T. Schenckii (Schinz) Engler l.c. Anisostigma Schenckii =chinz l.c. 

A glabrous erect woody shrub 0-5—1 -5 m. high. Stems stout, with few 
ascending branches but many short herbaceous branches at the tip. 
Leaves leathery. rather thick, ascending, oblong, obovate or spatulate, 
obtuse, cuneate at the base to a short petiole. Leaves variable in size, 
1—4 em. long. 0:3—1-5 cm. wide. Flowers small, numerous, in cymose 
panicles at the tips of the short branches. Perianth segments 5, obtuse. 
white-edged, 1-5 mm. long. Stamens 5. Styles 4, two as long as the 
perianth, two very short. Fruit brown, narrowed to the base, 0-5—-1 em. 
long, 0-3—0-6 cm. wide, with 3 dry brown wings. 

The type is Schinz 2 (Z). 

Dry river beds, usually sandy, in arid regions. 

S.W.A. Gt. Fish River, Acocks 15564 (K, PRE): Pearson 9806 (BOL, 
K). 9333 (BOL. K): Changab River. Pillans 6555 (BOL. K): Lowens River. 
Pearson 4084 (BOL, K): Leben River, Pearson 9258 (BOL, K): Keet- 
manshoop. Ortendah! (BOL. K. PRE): Bethanien. Marloth 5030 (BOL): 
Sabiesis, Pearson 4578 (SAM): Ainbaas, Pearson 9246 (BOL, K): Damara- 
land, Keet 164 (K, PRE): Schenck 371 (K). 


Sub-gen. 4. TRIBULOCARPUS 


Sub-gen. 4. TRIBULOCARPUS Adamson comb. nov. Tribulocarpus 
S. Moore Journ. Bot. 59. 228. 1921 (pro gen.). 
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Glabrous herbs. Flowers in terminal umbel-like groups surrounded by 
bracts, the outer flowers stalked, the inner almost or quite sessile. Stalked 
flowers and some of the sessile male. Perianth in the bisexual flowers with 
an elongated tube and 5 spreading lobes, in the male flowers the segments 
almost free. Stamens numerous. Ovary 2-locular, styles 2. Fruit compound, 
large, covered with stout spreading spines probably representing bracts. 

Only species T. dimorphantha Pax. 


37. T. dimorphantha Pax Bot. Jahrb. 11. 12. t. 2. 1889. Tribulocarpus 
dimorphanthus (Pax) S. Moore L.c. 

Herbaceous but woody at the base, glaucous, 20—50 cm. high. Young 
parts papulose-powdery. Leaves ovate-spathulate, 1—4 cm. long, 1—1 -5 
cm. wide, cuneate at the base, obtuse or mucronate at the tip: petioles 
about as long as the blades. Flowers in terminal bracteate groups, the 
central flowers sessile, the outer pedicellate. Outer flowers male, on rough 
pedicels 1—1-5 em. long, the inner male and bisexual. Perianth segments 
5, 4—8 mm. long. in male flowers rotate and almost free, in bisexual 
flowers with a narrow tube 3--5 mm. long and small spreading lobes. 
Fruit stalked, subspherical, 0-5—2 cm. diam.. covered all over with stout 
conical or flat spines 3—5 mm. long. 

The type is Marloth 1249 in herb. Berlin: lectotype in PRE. 

Sandy river beds in S.W. Africa. 

S.W.A. Luderitz, Schinz 159 (K): Walvis Bay, Rogers 15313 (K): 
Usakos, Marloth 1249 (PRE): Ababis, Engler 6142 (K): Karibib, Dinter 
6902 (BOL, BM, K). 

NAMAQUALAND. O’okiep, Scully (K). 
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INDEX OF NUMBERED SPECIMENS. 


ACOCKS. 260 herbacea; 552 nigrescens; 675 fruticosa; 677 microptera; 785 spicata; 
935 spicata; 1575 arbuscula; 1603 erecta; 1660-1 arbuscula; 2134 microptera; 
2350 spicata; 2358 arbuscula; 2601 herbacea; 4123-4 arbuscula; 4737 nigrescens: 
11917 arbuscula; 12017 acanthocarpa; 14276 arbusculoides; 14360 arbuscula; 
14378 reduplicata; 14440 robusta; 14525 herbacea: 14837 hirsuta: 14949 spicata: 
14966 spicata: 15015 verrucosa; 15074 arbuscula; 15098 glauca: 15199 rosea: 
15219 fruticosa: 15564 Schenckii; 15874 arbuscula: 15882 arbuscula; 16003 fruti- 
cosa; 16363 arbuscula; 17082 hirsuta: 17323 virgata: 17341 saligna. 

ADAMSON. 933 portulacoides: 962 fruticosa; 1826 decumbens: 1857 herbacea; 
2089 microptera; 2183 fruticosa; 2526, 2539 herbacea; 2584 spicata: 2914 portu- 
lacoides: 3323 decumbens; 3710 decumbens; 4131 robusta; 4471 rosea; 4475-6 
spicata; 4477 halimoides; 4487 rosea; 4488 hirsuta; 4490 saligna; 4492 spicata; 
4500 saligna v. extrusa; 4505, 4507 nigrescens; 4512 microptera; 4519 rosea; 
4522 nigrescens; 4527 spicata: 4529 macroptera; 4530 spicata; 4536 microptera; 
4539 hirsuta; 4550 halimoides v. procumbens; 4553 macroptera; 4557 sarcophylla: 
4559 sarcophylla v. psiloptera; 4560 sarcophylla; 4569 caesia; 4563 echinata; 
4586 echinata; 4587 sarcophylla; 4591 lasiantha; 4592-3 sarcophylla; 4596 verru- 
cosa; 4599 sarcophylla; 4602 sarcophylla; 4605 sarcophylla; 4608 mvicroptera: 
4610 spicata; 4619-20 robusta; 4629 microptera; 4630 spicata v. laxa: 4631 
echinata; 4641, 4643 spicata v. laxa; 4648 echinata ; 4649 verrucosa; 4653 lasiantha ; 
4656 saligna; 4660 saligna; 4671-2, 4674 fruticosa; 4676 spicata; 4692 spicata; 
4700, 4702-3 fruticosa; 4729 saligna; 4731, 4733 sarcophylla v. psiloptera; 
4738, 4741 decumbens; 4828 erecta; 4829 saligna v. latifolia; 4932 herbacea; 
4935-7 spicata; 4939 herbacea; 4947 spicata; 4955 rosea; 4964-5 nigrescens: 
4966 spicata: 4967 glauca; 4971 fruticosa; 4972 sarcophylla v. psiloptera; 4973, 
4975, 4979 macroptera; 4981-2 robusta; 4983 verrucosa; 4984 robusta; 4992-3 
macroptera: 4998 saligna v. latifolia; 5001 calycina; 5011, 5018 virgata; 5020 
Pillansii; 5024 virgata; 5056 glauca; 5060 nigrescens; 5069 nigrescens; 5072 
saligna v. extrusa; 7053 aff. nigrescens; 5081 robusta; 5089 sarcophylla 5093-4 
saligna; 5105 verrucosa; 5108 robusta; 5113 saligna; 5115 lasiantha; 5116 
verrucosa; 5117 sarcophylla; 5118 verrucosa; 5119 distorta; 5132, 5139 verrucosa; 
5140 sarcophylla; 5144 verrucosa; 5145 Haworthit?; 5150 robusta; 5153 saligna: 
5155 verrucosa; 5156 robusta; 5163-5 glauca; 5166 fruticosa; 5252 arbuscula; 
5254 fruticosa; 5255 decumbens; 5256-8 fruticosa; 5281 fruticosa. 

ANDREAE. 445 rosea; 462 calycina; 95 fruticosa. 

BARKER. 19 echinata; 2322 decumbens; 2584 hirsuta; 4054 chenopodioides; 4630 
chenopodioides; 4637 portulacoides; 4669 spicata; 5384 sarcophylla; 5492 spicata; 
5806 namaquensis; 5772 hirsuta; 5923 verrucosa; 5924 spicata; 6191 rosea; 
6873 nigrescens. 

BACHMANN. 1965 portulacoides?. 

BAUR. 1177 herbacea. ` : 

BENNIE. 308 decumbens; 680 arbuscula. 

BOGDEN. 3400 ? acanthocarpa. 

BOLUS. 100, 110 echinata; 107 arbuscula & spicata; 365 glauca; 844 arbuscula; 
1870 fruticosa: 1867 fruticosa; 2313 saligna; 3841 fruticosa; 4027 herbacea; 
5300 nigrescens; 7542-3 nigrescens; 8992 saligna; 8993 rosea; 9534 spicata; 
9535 microptera; 9961 nigrescens; 11513 spicata & verrucosa; 11912 robusta; 
11913 arbuscula; 11914 echinata; 12694 nigrescens; 12695 herbacea; 12696 spicata; 
12697 fruticosa; 13557 hirsuta; 13558 sphaerocarpa. 

BOND. 552 saligna; 761 fruticosa; 1072 nigrescens: 1073 virgata; 1076 rosea: 1134 
sarcophylla. 

BRADFIELD. 483 arbuscula. 

BRITTEN. 55 fruticosa; 674 decumbens; 5426 echinata. 

BROCK. 21 fruticosa. = i 

BRYANT. 213 arbuscula; 317 arbuscula: J 317 arbusculoides; 510 arbuscula; 
1185 arbuscula. 

BURCHELL. 319 fruticosa; 687 fruticosa: 970 portulacoides; 982 herbacea: 1577 
decumbens; 2070 macroptera. 

CODD. 3555, 3575 fruticosa; 3571 decumbens; 5788 arbuscula. 
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COMPTON. 2826 sacrophylla; 2899 fruticosa; 2907 echinata; 2920 robusta; 3231 
sarcophylla; 3253 microptera; 3460 spicata; 3607 saligna v. latifolia; 4282 rosea; 
4326 nigrescens; 4721 sarcophylla; 5381 nigrescens; 5307 glauca; 6848 nigrescens; 
6884 spicata; 7489 glauca; 7778 robusta; 7804 nigrescens; 8750 robusta; 8894 
herbacea; 9330 fruticosa; 9838 fruticosa; 9867 fruticosa; 10877 echinata; 10897 
fruticosa; 10903 nigrescens; 10911 herbacea; 10920 herbacea; 10975 spicata; 
11462 spicata v. laxa; 12301 fruticosa; 13445 spicata; 14326 fruticosa; 14332 
decumbens; 14908 sarcophylla; 14910 spicata; 15005 herbacea; 15048 namaquensis; 
15092 hirsuta; 15171 robusta; 15183 spicata v. laxa; 15867 portulacoides; 15881 
chenopodioides; 18231 microptera; 19506 herbacea; 19886 spicata; 20020 rosea; 
20039 hirsuta; 20520 robusta; 20611 virgata; 20691 rosea; 20721, 20765 rosea; 
20856 spicata; 20863 virgata; 20906 hirsuta; 20963 rosea; 23044 saligna; 23066 
fruticosa; 23662 fruticosa. 

COOPER. 488 arbuscula; 566 arbuscula; 1300 echinata. 

CROSS. 35 portulacoides. 

CRUDEN. 402 fruticosa; 480 fruticosa; 481 decumbens. 

DINTER. 375 spicata; 379 calycina; 3548 arbusculoides; 3905 microptera; 4922 
arbuscula; 6092 arbuscula; 6530 spicata; 6902 dimorphantha. 

DREGE. 2932 microptera; 7026 microptera; 7028 echinata; 7030 glauca; 7031 
verrucosa; 7034a galenioides; 7040 arbuscula; 7043 spicata; 7044 distorta; 
7045 fruticosa; 7046 spicata; 7049 virgata; 7050 namaquensis; 7070 glauca; 
8018 sarcophylla. 

J. L. DREGE. 57 spicata; 302 spicata; 344 fruticosa; 452 spicata; 

DYER. 617 fruticosa; 1036a arbuscula; 1415 echinata; 1579 sarcophylla; 2017 
decumbens; 2117 robusta; 3017 decumbens. 

ECKLON. 19 nigrescens; 20 echinata; 62-11 fruticosa; 138 decumbens; 789 fruticosa; 
2117, 2119 nigrescens; 2121 saligna v. latifolia. 

ECKLON & ZEYHER. 68 halimoides; 76:7 nigrescens; 87 halimoides; 88 echinata; 
99 glauca; 2115 herbacea; 2116 echinata; 2118 chenopodioides de portulacoides; 
2120 hirsuta; 2121 spicata; 2122 spicata; 2123 glauca; 2124 fruticosa; 2128 
decumbens; 2130 hirsuta. 

EDWARDS. 167 hirsuta. 

ENGLER. 6041 arbusculoides; 6142 dimorphantha. 

ESTERHUYSEN. 2322 arbuscula; 2974 nigrescens ; 3055 nigrescens ; 5000 nigrescens ; 
5079 spicata; 5599 hirsuta; 5679 virgata; 5738 spicata; 10280 portulacoides: 
16016 portulacoides; 18983 fruticosa; 20126 herbacea; 21585 spicata. 

FAIRALL. 175 fruticosa. 

FLANAGAN. 616 decumbens. 

FOLEY. 129 spicata. 

FOURCADE. 85 fruticosa; 1064 fruticosa; 1075 fruticosa; 1463 decumbens; 1977 
decumbens; 4375 sarcophylla; 4737 spiczta; 5752 fruticosa. 

FRIES, NORLINDH & WEIMARCK. 550 spicata. 

GALPIN. 313 decumbens; 2968 fruticosa; 4069 erecta; 4068 saligna; 4070 fruticosa; 
5649 arbuscula; 11341 decumbens; 11498 fruticosa; 11507 rosea; 14207 reduplicata. 

GALPIN € PEARSON. 7505 reduplicata; 7585 arbusculoides; 7591 arbusculoides. 

GARSIDE. 295 herbacea; 615 fruticosa. 

GERSTNER. 6139 decumbens. 

GILL. 116 arbuscula; 206 acanthocarpa. 

GILLETT. 3104 fruticosa; 3614 nigrescens; 3697 nigrescens; 4042 rosea; 4418 
portulacoides. 

GODMAN. 546 hirsuta; 584 rosea; 741 namaquensis. 

GOSSWEILER. 11350 reduplicata. 

GUTHRIE. 605 herbacea; 936 portulacoides; 1206 spicata; 2609 hirsula; 2610 
spicata; 4816 rosea. 

HAFSTROM € ACOCK. 438 nigrescens: 439 hirsuta; 440 saligna; 441, 444 micro- 
ptera. 

HALL. 123 rosea; 131 sarcophylla. 

HARVEY. 493 fruticosa. 

HENDERSON. 1144 spicata. 

HENRICI. 2074 arbuscula; 2109 rosea; 3037 acanthocarpa; 3366 robusta v. psilo- 
ptera; 3396 sarcophylla; 3459 rosea; 3469 rosea; 3470 spicata; 3471 robusta v. 
psiloptera; 3928 acanthocarpa; 4366 arbuscula; 4569 echinata. 

HILNER. 454 decumbens. 


152 The Journal of South African Botany. 


HOLLAND. 3765 decumbens. 

HOWES. 186 saligna. 

HUTCHINSON. 191 herbacea; 196 spicata; 215 nigrescens. 

JOHNSON. 183 rosea; 192 fruticosa; 199 calycina; 239 rosea. 

KEET. 5 spicata; 651 fruticosa; 1664 Schenckii. 

KIES. 50 herbacea. 

KINGES. 2337 arbusculoides; 2636 verrucosa; 2688 microptera. 

KOTZE. 79 arbuscula: 837 arbuscula. 

LEIGHTON. 757 chenopodioides; 1032 sarcophylla; 1234 nigrescens. 

LEIPOLDT. 365 spicata; 876 rosea; 4016 arbuscula; 4017 hirsuta de nigrescens; 
4019 hirsuta; 4020 nigrescens; 4021 spicata. 

LETTY. 78 spicata. 

LEVYNS. 1510 herbacea; 1108 nigrescens: 1236 hirsuta: 5784 herbacea; 7883 de- 
cumbens; 8575 portulacoides. 

LIEBENBURG. 4529 macroptera; 5119 arbuscula. 

LONG. 221 decumbens; 456, 797 fruticosa; 1308 sarcophylla. 

MacGILLIVRAY. 145, 597 fruticosa. 

MacGREGOR. 205 rosea. 

MacOWAN. 478 portulacoides; 1876 fruticosa; 3388 herbacea; 9786 spicata. 

MAGUIRE. 100 nigrescens; 122 rosea; 204 namaquensis; 216 portulacoides; 224 
sarcophylla; 226 sarcophylla; 259 rosea; 406 verrucosa; 931 hirsuta; 1351 macro- 
ptera; 1849 rosea; 1851 sarcophylla: 1881 saligna. 

MALLESON. 11220 microptera. 

MARLOTH. 100 portulacoides; 1249 dimorphantha; 1427 macroptera; 1595 fruticosa; 
2121 spicata; 4027 portulacoides; 4268 fruticosa; 4791 arbusculoides; 5030 
Schenckit; 5088 arbusculoides: 6617 fruticosa; 6691 decumbens; 6692 fruticosa: 
6694 fruticosa; 8228 fruticosa. 

MAUDE. 88 decumbens. 

MICHELL. 6 fruticosa. 

MORRIS. 151 verrucosa. 

MOSS. 3218 expansa; 3271 decumbens; 3272 fruticosa; 4249 fruticosa; 11658 
reduplicata: 17898 reduplicata: 17926 fruticosa: 17980 marcoptera: 18177 
decumbens, 

MUIR. 1632 portulacoides; 2644 fruticosa: 2741 echinata: 3749 saligna: 4275 
microptera; 5098 fruticosa. 

MUSKETT. 2049 arbuscula. 

NANNI. 85 decumbens. 

OLDENBURG. 673 fruticosa. 

ORTENDAHL. 159 Schenckii; 171, 258 macroptera. 

PAGE. 57 spicata. 

PARKER. 3510 microptera; 3532 fruticosa. 

PATERSON. 65a fruticosa; 617 decumbens. 

PEARSON. 533 reduplicata; 1743 reduplicata; 3263 robusta; 3274 glauca; 4084 
Schenckit; 4251, 4314 arbuscula; 4337 Schencktt; 4578 Schenckii: 4772 arbuscula: 
4775 arbuscula; 4845 microptera; 5325 galenioides; 5331 glauca; 5531 glauca: 
5890 microptera; 6784 namaquensis; 6807 nigrescens; 7525 arbusculoides: 
7783 hirsuta; 8672 arbuscula; 9246 Schenckii; 9258 Schenckii; 9333 Schenckii: 
9457 arbuscula; 9525 arbuscula; 9806 Schenckii. 

PEGLER. 1314 decumbens. 

PENFOLD. 230 fruticosa. 

PHILLIPS, E. P. 1631 decumbens: 3382 decumbens; 7244 nigrescens; 7500 sarco- 
phylla v. saxatilis. 

PHILLIPS, J. 9 fruticosa. 

PILLANS. 5242 microptera; 5243 microptera; 5314 arbusculoides; 5383 microptera: 
5570 microptera; 5981 decumbens: 6555 Schenckii: 7900 hirsuta; 8992 herbacea: 
9044 microptera. 

POLE-EVANS. 1 fruticosa; 17 macroptera; 19 fruticosa: 2134 virgata: 2266 arbus- 
cula: 2282 arbuscula; 4393 decumbens. 

POTTS. 309 fruticosa. 

RANGE. 2 Rangeana. 

RATTRAY. 1272 decumbens. 

REHMANN. 414 fruticosa. 
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ROGERS. 1056 fruticosa; 4244 fruticosu; 4251 decumbens; 15313 dimorphantha; 
16771 verrucosa; 18321 decumbens; 28065 decumbens. 

SALISBURY. 43 decumbens. 

SALTER. 270/9 portulacoides; 270/10 decumbens; 270/12 fruticosa; 270/13 herbacea ; 
963 sarcophylla; 7557 hirsuta; 8216 herbacea. 

SCHENCK. 371 Schenckiz. 

SCHINZ. 159 Schenckii. 

SCHLECHTER. 1259 portulacoides; 1875 microptera; 4897, 4899 hirsuta; 5043 
hirsuta; 5172 fruticosa; 5326 spicata; 7189 herbacea; 7889 herbacea; 7993 rosea; 
8034 nigrescens; 8082 sarcophylla; 8097 microptera; 8122 fruticosa; 8184 nama- 
quensis; 8255 virgata; 8505, 8515 saligna; 8529 chenopodioides; 9044 microptera : 
10762 microptera; 18122 fruticosa. 

SCHMIDT. 40 sarcophylla. 

SCHONLAND. 1533 decumbens. 

SCHWEICKERDT. 1182 arbuscula. 

SCULLY. 58 spicata. 

SMITH, C. A. 2395 arbuscula; 2814 arbuscula; 3899 arbuscula; 3905 arbuscula; 
4500, 4521 arbuscula; 5320, 5325 arbuscula; 5588, 5594 arbuscula. 

STEPHENS & GLOVER. 8716 hirsuta; 8717 nigrescens; 8718 spicata; 8719-20 
glauca; 8721 spicata; 8722 rosea. 

STORY. 11 arbuscula; 1704 echinata; 2883 spicata; 2963 rosea; 2996 nigrescens. 

TAYLOR, L. E. 2702 arbuscula. 

THERON. 128 arbuscula; 576 decumbens; 751 acanthocarpa; 1297 spicata. 

THODE. A1999 rosea. 

STEYN. 377 rosea; 405 hirsuta; 474 sarcophylla; 499 hirsuta; 520 rosea; 529 
nigrescens; 541 spicata; 548 namaquensis. 

Van BREDA. 47 microptera; 120 verrucosa; 128 fruticosa; 174 saligna; 200 fruti- 
cosa; 350 namaquensis. 

VERDOORN. 1548 arbuscula. 

WAGONER. 168 glauca. 

WALL. 17 glauca; 656/51 fruticosa; 1049 fruticosa; 1207/7 fruticosa; 1746/41 fruti- 
cosa. 

WALGATE. 484 decumbens; 485 fruticosa; 611 decumbens; 632 fruticosa: 771 
decumbens; 847 spicata. 

WASSERFALL. 938 spicata; 1058 arbusculoides. 

WELWITSCH. 2378 expansa; 2379 reduplicata. 

WILLIAMSON. 15 fruticosa; 70 fruticosa. 

WILMAN. 745 fruticosa; 848 hirsuta; 899 fruticosa; 17106 macroptera. 

WILMS. 3226 decumbens. 

WOLLEY-DOD. 247 decumbens; 256 portulacoides; 958 fruticosa; 1079 herbacea; 
1170 herbacea; 1510 portulacoides; 2147 decumbens; 3501 decumbens; 3675 fruti- 
cosa; 4019 echinata; 4627 portulacoides. 

ZEYHER. 3 herbacea; 7 nigrescens; 9 hirsuta; 14 fruticosa; 76 hirsuta; 116 micro- 
ptera; 138 spicata; 398 decumbens; 629 nigrescens; 712 arbuscula; 713 hirsuta; 
714 sarcophylla: 715 nigrescens; 716 microptera; 2119 nigrescens; 2124 fruticosa; 
2318 decumbens; 2360 fruticosa; 2627 echinata; 2628 spicata; 2628a fruticosa; 
2628b spicata; 2629 spicata; 2630 fruticosa: 2631 decumbens; 4924 decumbens. 
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